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PALASONTOLOGY. 


ON THE ORIGIN AND DEVELOPMENT OF THE EXISTING 
HORSES. 


BY JACOB L. WORTMAN. 


(Contenued from page 726, Vol. V.) 

The genus Hyracotherium, Owen, presents us with the next step in the direct 
line of ancestry. The dental formula is the same asin Phenacodus. A superior 
molar, Fig. 4,* shows the elements as seen in the corresponding tooth of Phena- 
codus with the exception of the external rib y. A small fold of enamel at this 





PiG. 7. 
Fig. 7.—Skull of Hyracotherium venticolum, Cope. One-half natural size, after Cope. 
* Page 720, Vol. V. 
vV1—5 
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point observable in some species of this genus, probably represents it, however. 
The anterior lobe x is strong. The four principal cusps ae, pe, a¢ and fi are 
more elevated and conic, giving to the intervening spaces or valleys, greater 
depth. The cross crests acc and fcc assume more distinct proportions and tend 
to connect the internal with the external cusps. In the inferior molars the four 
principal lobes are higher and are connected by cross crests. The antero-poster- 
ior crest z passing from the postero-external to the antero-internal cusps is much 
better developed. The antero-internal cusp is slightly bifid at its extremity and 
is traversed by a vertical groove on its inner side. A well-marked ridge & de- 
scends from the antero-external cusp ae, and becomes continuous with the cin- 
gulum below. This ridge is absent in Phenacodus. 

The feet (Fig. 8 and 9) show a reduction of one digit from the anterior and two 
from the posterior limbs. This genus is found in the lower Eocene, but a closely 
allied form is found in the upper Eocene beds. 








Fics. 8 AND 9. 


Left fore and hind feet of Hyracotherium venticolum, Cope. One-half natural size, from Cope. 


The next step in specialization we observe in the teeth of Chalicotheritde, a 
family in which the antero- and postero-external cusps of the superior molars are 
separated by an external vertical ridge (Fig. 10) y. The inferior molars Fig. 11 





ORIGIN AND DEVELOPMENT OF THE EXISTING HORSES. 69 


exhibit a still more complicated pattern, and furnish a complete transition between 
the inferior molars of Hyracotherium and the double crescents of the true Palgo- 
theroid type. This condition is accomplished by the greater development of 
the antero-posterior crest z, and the higher cross crests, connecting the external 
with the internal cusps as shown in the cut. The antero internal lobe az is di- 
vided into two distinct tubercles a/ and az’. The ridge & is strong and prominent. 
It is important to notice in this connection that while the teeth of the lower 
Eocene genera of this family (Lambdotherium and Oligotomus, Cope) resemble very 
strongly the teeth of the lower forms of the Lophiodonts in the shortness 
of their crowns and approach to the Bunodont type, the latter genera possess 
more lengthened cusps and simulate the selenodont forms in the crescentic 
section of some of them. The connections K :' ane 

between the Chalicotheriide and Lophiodon- ?°.. mg oe MA 
lide are so close that it is indeed difficult to ; 

draw the dividing line between them. It 

has been constructed, however, upon the __. . 
presence or absence of the external vertical h 
rib of the superior molars, as already men- FIG. 10. Fic. 11. 
tioned, but it is questionable whether this Fig. 10—Right sup. molar of a species of Lamé- 


p - Gunes dotherium, nat. si fter C \. 
character is of true family significance or “7 7°" DS 52% smaaglbeee 
Fig. 11.—Lastinf. molar of left side of same, nat. 


not. The feet as far as known do not differ ize, (after Cope), 


from those of Lophiodontide. 

From this family, we pass to a consideration of the remaining links between 
them and the horses proper, which is afforded by the P/eotheritde. Here the 
premolars become more complicated and assume the same structure as the molars, 
while the anterior limbs suffer a still further reduction of digits, leaving three upon 
each, with the outer ones still more reduced (Fig. 14). In one genus, however, 
(Mesohippus, Marsh), the anterior limbs still retain a rudiment of the fifth meta- 
podal. The structure of the true molars in the lower forms of the Palcotheriide 
is very little different from the higher genera of the Chalicotherttde and in point 
of dental specialization, the increased complexity of the premolars forms the only 
marked difference. 

A superior molar of Anchitherium is shown in Fig. 12. The four principal 
cusps ae, pe, ai and pi, are considerably lengthened and are connected by high 
ridges acc and fcc, passing in an oblique direction across the crown. The eleva- 
tion of the cusps and crests gives increased depth to the valleys. The anterior 
basal lobe is reduced and the external rib y is strong. ‘The crown is further com- 
plicated by the addition of the lobe /. 

In the inferior molars (Fig. 13) the two crescents are complete and their 
vertical dimentions augmented. The antero-internal lobe shows stronger separa- 
tion, forming the lobe az’, and the anterior ridge & is well produced. 
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In all the preceding 
animals, the tibia and 
fibula are strong and 
distinct. The ulna and 
radius are also separate 
and the humerus pre- 
sents a single groove 
for the passage of the 
tendon of the biceps 

i | muscle, which latter fact 
ae zpe is likewise true of An- 
chitherium. But in this 


Fic. 12. Fic. 13. 
animal the fibula _be- 


Fig. 12 —Left sup. molar of anchitherium Aureliense, nat. size, (after 
Gaudry). The letters pcc and acc should be made to change places. comes slender and its 


Fig. 13.--Left inferior molar of same, nat. size, (after Gaudry. distal extremity adheres 
closely to the tibia. The ulna is also reduced and shows a tendency to codssifi- 
cation with the radius; and the skull in its general appearance is decidedly equine. 
The Paleotheriide range as far back as the middle Eocene, 
but the genus Anchitherium has not been found in any 
other strata than the lower and middle Miocene. 

Following close in geologic succession, we meet with 
another genus of this family, which, as we should antici- 
pate, departs more widely from the primitive ancestral 
type and approaches more closely to the modern horses. 
This is the genus /ippotherium, Kaup. The outer toes 
are so much reduced as to have been practically function- 
less to the animal. The fibula is incomplete in the middle 
portion of its shaft, and its distal extremity is codssified 
with the tibia, while the ulna is firmly anchylosed with 
the radius but is still distinguishable throughout its whole 
extent. The bicipital groove of the humerus is double as 
in the existing horses, and with the teeth resemble those 
of the horses very strongly. The valleys are deepened 
by the lengthening of the cusps and ridges and are filled 
by a thick deposit of cementum. The crowns of the in- 
cisors also show that peculiar invagination seen in the Pye mae Sk at Gane 

nreltense, one-fifth nat. 
incisors of the horse. The homologies of the various size, (after Gaudry. 
parts of the molars are seen in Fig. 15, a tooth in which the cementum has been 
removed, and the points of the cusps and ridges remain undisturbed by wear. 

It is noticeable that the four principal lobes ae, fe, ai and pi hold about the 
same relation to each other. The cross crests acc and fce have their obliquities 
increased, and the anterior bends around on the inner portion of the face and 


Fic. 14. 








ORIGIN AND DEVELOPMENT OF THE EXISTING HORSES. 71 


becomes confluent with the posterior ridge fcc. The lobe / which was conic in 
ancitherium is elongated in a transverse direction 

to the crown so as to close in the posterior valley 

and join the posterior external cusp fe with the 

posterior crest cc. Additional vertical pillars are 

= ace developed on the cross-ridges. In the inferior 

molars (Fig. 16) the lobe a:’ is now completely 

ai separated and the ridge & rises to a level with the 

other cusps. The heel % is also elevated and 

connected by a strong ridge. The filling up of 

Rightsuperior molar ofa species of Hip. the valleys by a deposit of cementum and the 
fotherium with cementum removed. For consequent attrition in mastication produce a 
worn condition of same see Fig. 17, nat. 1) 4+ked change in appearance from that seen in 


size. 


Ancitherium but by close observation the strictest homology is seen to exist. 
Figs. 17 and 18 represent an under and upper view of the cranium of /7s- 
potherium spectosum, Leidy, from Nebraska. 
But one other genus remains between Aiffothe. 
rium and Eguus. This is the genus Protohippus, 
Leidy. The only character in which it differs from 
Hippotherium is found in the superior molars. Here 
the anterior internal lobe az is confluent with the an- 
terior cross crest acc as in the present horse. This 
lobe in Aippotherium remains distinct. The feet of Piast Systm itt sie 
the two genera do not differ. Figs. 19 and 20 show (after Gaudry). 
two views of a skull of this animal. Fig. 21 represents a right posterior foot of 
the same individual. 


17. 
Fig. 17.—Cranium of Hippotherium speciosum, under view, (after Cope). 

We come next to the Zyguide containing one extinct genus, Hippidium, Owen, 
and one living, Zguus or horse. The outer toes are still further abbreviated and 
the metapodals terminate in imperfect distal extremities constituting the so- 
called ‘splint bones” (Fig. 22). The fibula is not distinguishable at its distal 
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end and the ulna is so intimately blended with the radius as to completely dis- 
appear in the lower half of its extent. The internal lobes of the superior molars 
ai and fi, are connected with the cross-ridges acc and fcc (Fig. 23). The only 


Fic. 18. 


Side view of same, (after Cope), 


19. 
Skull of Protohtppus sejunctus, (after Cope). 


Under view of same, (after Cope). 
diffe ace of generic value between Aippidium and Lguus is seen in the relative 
of the antero- and postero-internal lobes @¢ and pz. In Zguus the anterior af 
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is greatly enlarged and somewhat flattened while in Aippidium they are almost 
equal. 

It should be here remarked that the genus 
which holds direct antecedent relation to Aippother- 
tum is Paloplotherium, Owen. Here the anterior 
internal lobes of the superior molars are distinct and 
there is a slight deposit of cementum in the valleys. 
The additional lobe represented by / in Fig. 12, 
however, is very rudimentary if not in some instances 
entirely wanting. ‘The ancestral line of Protohippus 
on the other hand is indicated by Mesohippus and 
Anchitherium, in which the inner lobes of the superior 
molar are connected with the anterior and posterior 
cross-crests, 

Some species of /7ippotherium exhibit an enlarge- 
ment of the antero-internal lobes of the upper molars 
almost equal to that of Zguus with a marked tend- 
ency to confluence. A new species from the Loup 
Fork beds of Oregon which may be called Aipfo- 
therium sinclairi, exhibits these characters of the 
superior molars in common with J. occidentale. It 
may be distinguished from the species, however, by 
its small size and the less marked concavity of the 
inner contour of the antero internal lobe. This 
character reaches its maximum development in Zguus 
(Fig. 23 a). An arrangement of some of the 
species of Hippotherium to show the extremes with 
reference to their approach or departure from the 

Fic. 2. typical Zguus caballus in their characters would be 
Right posterior foot of Protohifpus 4S follows : 
sejunctus, Cope ; one-half nat, size. H. Pantense.—Anterior internal lobe cylindric 
and equal in size to posterior internal lobe. Plications of the enamel borders 
of the valleys few. 

H, seversum.—Anterior internal lobe pear-shaped with anterior angle bent 
inward to meet corresponding fold on cross-crest. Antero and postero-internal 
lobes sub-equal. 

H.. sinclairi.—Antero-internal lobe slightly concave on its inner border, and 
elongated fore and aft; much larger than posterior internal lobe. 

H. occidentale.—Species large. Enamel plications many. Anterior internal 
lobe greatly elongated fore and aft, crescentoid in section with concavity directed 
inward. Anterior cross-crest throws out one and sometimes two folds toward 
this lobe which almost connect it with cross crest. 
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From these facts it is obvious that the Hippotheroid line terminated in Zguus 
while the Protohippoid division terminated in Aippidium, and is extinct. 

I have now made clear, I trust, the successive steps in modi- 
fication of limb and dental structure from the five-toed semi- 
plantigrade bunadont Phenacodus to the one toed digitigrade 
selenodont Aguus as exhibited in time by the different geologic 
horizons. It now remains to inquire into the causes that have 
led to these changes. Have they been the result of natural or 
physical forces, that are in operation around us to day, as well 
as in the remote past, or have they been produced by supernat- 
ural influence in successive creations, as opposed to the conti- 
nuity of natural law, and by methods unknown? If this latter 
proposition be true we should find important breaks, sharply de- 
fining each new creation in the line of succession. But as I 
have attempted to show, the transition has been a gradual one 
and that each succeeding form in the ancestral line is distin- 
guished only by the intensity of its modification in a given di- 
rection, the weight of opinion must rest with the former. | 
dare say that if all the intervening individuals between Phena- 
codus and Lguus could be produced classification would be ut 


terly impossible, so insensible would be the gradation. Consid- 
ering the unfavorable conditions for their preservation, and the 
fractional part possible to examine in comparison to the whole 
area of deposit, the most remarkable fact is that paleontology 


Left fore foot of can present such an array of evidence as it does. 
E abail ; : ; A 
spell ggyrcan gs an When we speak of physical methods much is implied; but 


fifth nat. size, (after Es 
Gaudry). if we seek for adequate causes to explain these changes, no field 


offers more conclusive results than the ordinary me- 

chanical uses of certain organs, as affecting their x 

metamorphoses. In regard to tooth structure gen- ; 

erally, Mr. J. A. Ryder has given us a most excel- 

lent treatise, ‘‘On the Mechanical Genesis of ‘Tooth 

forms,”*in which he shows that the jaw movements 

of animals are intimately related to the modifica 

tion of the component lobes, crests, and ridges of 

the crowns of the molar teeth. Healso points out 

that the restricted jaw-movements in which the 

mouth was simply opened and closed, is associated Fic. 23. 

with the bunadont molar. That the various kinds Left superior molar of a spielen of 
of excursive mandibular movements have been de- £¢#«s ; natural size. 

veloped progressively. ‘* That as these excursive movements have increased in 
complexity there has been increase in the complexity of the enamel foldings.” 


* Proceedings Academy Natural Sciences, Philadelphia, 1878. 
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If we attempt to apply these facts to the ancestry of the horse, it is by 
means difficult to perceive that gradual change of habitat, causing a correspond- 
ing change in diet as already indicated, would also compel greater and greater 
mobility of the mandibular articulation for proper trituration of the new food. The 
excursions of the lower jaw in these animals have assumed a lateral direction 
which affords, as I believe, a sufficient explanation for the broadening of the crowns 
and the lateral flattening of the cusps. The obvious effect of force continually 
applied in this direction would be to wrinkle the enamel covering of the cusps 
and ridges, thereby producing the accessory pillars seen in the higher types. By 
this method, I apprehend, a more and more complex grinding surface has been 
produced. 

As to the causes of digital reduction, I have already assigned a primary 
reason. Prof. Cope has shown,* that in plantigrade quadrupeds the extremities 
of the toes are arranged in a semi-circle, when they are all applied to the ground. 
In the act of running the heel and wrist are raised, throwing the weight of the 
body upon the median digits. An infinite repetition of this posture in digitigrade 
creatures unable to withstand the attacks of their enemies and whose only escape 
was in flight, the strengthening of the median digits, and the consequent reduc- 
tion of the outer ones, would follow according to the Jaw of use and disuse of 
parts. This subtraction of toes has progressed step by step, until the modern one- 
toed horse has been reached. 

In conclusion I may say that by resort to natural methods for explanation 
of these modifications we at once bring the subject within the compass of rational 
understanding, but, if on the other hand we invoke supernatural influence, we im- 
mediately step into a realm about which the science of paleontology knows abso- 
lutely nothing and one which is diametrically opposed to the spirit of modern 
scientific research. 


The English have admitted the success of the electric light. Lamp posts 
have been erected in Bristol. ‘The Lancashire and Yorkshire Railway Company 
illuminate their station platforms with it and regard it cheaper than gas. Aln- 
wick Castle, the seat of the Duke of Northumberland, has also been illuminated. 
The library, a very large apartment, is lighted by three lamps, and the effect is 
reported superior to any light before used. 


***On the Origin of Foot Structures in the Ungulates,” American Naturalist, April, 1881. 
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METEOROLOGY. 


TORNADO STUDIES FOR 1882. 
BY JOHN P. FINLEY, U. S. SIGNAL CORPS. 


Without speaking too positively about the future, but unreservedly concern- 
ing the past, I can venture to say that the year before us will probably be a re- 
markable one in the chronology of its tornado season. Already and unusually 
early has the dreaded work commenced, and evidences are rife of unexampled 
fury coupled with those unmistakable signs which characterize the manifestations 
of the funnel-shaped cloud, never to be forgotten when once experienced. 

Michigan was visited on the 6th day of April by remarkably violent tor- 
nadoes, especially the one which passed across the southern portion of the State, 
giving evidence of its wonderful power in VanBuren, Allegan, Kalamazoo, Barry, 
Eaton, Ingham, Livingston, and Oakland counties. This unfortunate and dis- 
astrous visitation upon the people of the Peninsula State was in part, but to a less 
degree, realized throughout portions of Iowa, Kansas, Missouri and Illinois, on 
the same day and during the same afternoon. 

Within the extensive barometric trough which consumated its energy on 
that fatal day, whose major axis extended southwestward from the Upper Lake 
Region to northern Texas and its minor axis from the Mississippi and Ohio riv- 
ers northwestward to central Minnesota and southern Dakota, there appeared 
three points of local atmospheric intensity, viz: central Kansas, northeastern 
Missouri and the Lower Peninsula of Michigan. At the places here indicated 
the violence of atmospheric changes resulted in the formation of tornadoes. 

The work of investigation in Michigan has to a certain extent been completed, 
at least so far, so that it has been possible for me to accomplish the removal of 
my headquarters to Kansas City, Mo., where under special instructions from the 
Chief Signal Officer, I shall prosecute the work of investigation in the Lower Mis- 
souri Valley. 

This region of country embraces the States of Kansas, Nebraska, Missouri 
and Iowa, and can literally be termed the battle ground of tornadoes. It is here 
that this class of violent wind storms occur with the greatest frequency, the most 
unexampled violence, the most marked regularity, and with the most complete 
manifestation of their peculiar characteristics. Continuing my labors until the 
expiration of the tornado season, I shall, aside from the examination of any par- 
ticular tornado, with a view to gain new and important truths, give special atten- 
tion to the following important features of this class of violent wind-storms, viz : 
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more definite information concerning the conditions precedent and favorable to 
the formation of tornadoes in general; the phenomena and laws of cloud develop- 
ment; the velocity and power of centripetal currents within the cloud vortex ; 
additional statistics respecting the tornadoes of former years; the arrangement 
and perfection of an acceptable scheme whereby reliable warnings can be sent to 
certain communities in advance of the tornado, announcing that conditions are 
favorable to its formation; and lastly, to prepare and disseminate such information 
as will direct people how to act in defense of their lives, and to a certain extent 
of their property, during the approach and passage of a tornado. In the accom- 
plishment of these momentous results or in bringing to light new points of value, 
I am desirous to enlist the active support of every intelligent person throughout 
the Lower Missouri Valley or elsewhere. There are not a few ways in which even 
the humblest can assist. If you cannot give any facts concerning a tornado of 
recent date write me what you 4#ow about one or more whose dates of occurrence 
number many years past. In every description of the tornado conform as nearly 
as possible to the character of the questions propounded in the accompanying 
circulars, Perhaps you can send me some article or publication bearing upon the 
climatology or meteorology of your State, or some portion of it. Photographs, 
sketches or printed cuts of the effects of the violence of any particular tornado, 
no matter what date, would be very valuable and thankfully received. 

As it will probably be impossible (owing to press of other work) for me 
to visit and conduct a personal examination in the case of every tornado that 
may occur in the Lower Missouri Valley or in adjoining States during the year, 
I will deem it a great favor, and it will certainly be a matter of most valuable ser- 
vice, if some one in the vicinity of a tornado’s path will kindly undertake to 
furnish me (at his earliest convenience after the tornado’s occurrence) with a 
complete history of its entire track. In performing this task, be careful to state 
as accurately as possible the place of beginning. This location is not necessarily 
where the tornado cloud first descended to the earth, although it may be, but 
more truly and hence more accurately, it is that particular spot or portion of coun- 
try over which (perhaps at a great height above the earth) the funnel-shaped 
cloud was first seen to form. 

Upon determining the place of commencement, carefully ascertain all the pre- 
liminary conditions of atmospheric changes existing prior to the development of 
the tornado cloud. In conducting the examination along the track and on both 
sides of it, make use of the questions and remarks contained in the respective 
circulars, according as one or the other is required. In determining the exact 
locality of final disappearance, exercise no inconsiderable vigilance, for you may 
most easily be deceived. It is a characteristic feature of the tornado cloud to 
rise suddenly from the earth and, continuing its northeastward course in the lower 
regions of the atmosphere, again reach ¢erra firma after an interval of several 
miles. You may find a number of these gaps along the tornado track you are ex- 
amining, but do not mistake them for points of termination ; rather look upon their 
existence as indubitable evidences of tornado (latent) activity, a sign of reappear- 
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ance rather than dispapearance. If these gaps occur in consecutive order as to 
time and place, pursuing when taken together, a northeastward trend, and the 
difference in time of disappearance and reappearance at each interval accounting 
for the passage of that interval, there can be no doubt of their forming disconnect- 
ed parts of one and the same tornadotrack. The invariable accompaniment of the 
tornado, the hailstorm, frecedes the first appearance of its terrible companion 
and succeeds its final disappearance. This characteristic should be carefully 
watched for and any peculiarity minutely recorded. If any one in the prosecu- 
tion of this particular work should need a quantity of circulars, the same will be 
mailed to them immediately, upon my receiving word as to how many of each 
kind they desire. 

In the fulfillment of my mission I have no pet theories to advance or sup- 
port, neither have I the time to speculate much or discuss the respective merits 
of uncertain or untenable positions, but I am prepared for the reception of facts, 


without measure. With regard to suggestions, I shall be a most willing recipient 


and I trust that no one, feeling a desire in this direction will hesitate to communi- 
cate with me at his earliest convenience. This is emphatically a public enter- 
prise and not the effort or exclusive pride of an individual. 

It is absolutely necessary and most invaluable, when a variety of people are 
called upon to contribute in aid of a work like this, that they should know pre- 


cisely what information is most desired. 

With a view to cultivate familiarity respecting the character of the data re- 
quired, I append herewith the following list of questions and remarks: Circular 
No. 1 contains a list of inquiries which are to be referred in all cases to persons 
who on the day of the storm were situated z/fhout the tornado’s path, (to the N. 
or S of it) on its immediate edge or from one to ten miles distant. In brief this 
is a circular for outséders only. 

Circular No. 2 contains a list of inquiries which are to be referred in all cases 
to persons situated zwthin the tornado’s path. In brief this is a circular for z”- 
siders only. The information called for in each circular is in the main entirely 
distinct, but nevertheless equally important in conducting a careful analysis of 
the phenomena of this class of violent wind storms. I urgently solicit replies, on 
every hand and from every quarter, concerning the matter hereinafter set forth : 


CIRCULAR NO. I.— QUESTIONS AND REMARKS, 


1. How far and in what direction are you situated from the centre of the 
path of destruction ? 
The time of day that the tornado cloud passed. 
The direction of the wind while the tornado cloud was approaching. 
The direction of the wind while the tornado cloud was passing. 
The direction of the wind after the tornado cloud passed. 
The direction of the wind during the fore part of the day and up to 
the time of the first threatening appearance in the heavens. 
7. The prevailing direction of the wind at this season of the year. 
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8. Any hail, and did it fall before or after (how long) the tornado cloud 
passed ? 

g. Were the hailstones large or small, of peculiar shape, and few or many 
in number ? 

1o. Did you examine the interior of any of the hailstones, and if so, how 
were they formed and what did they contain ? 

11. If hail fell at intervals through the day, state the times of beginning and 
ending of each precipitation separately. 

12. Any rain, and did it fall before or after (how long) the tornado cloud 
passed ? 
13. Any peculiarity in the size or shape of the rain drops, or in the quantity 
which fell? 

14. The direction of the wind at the time of the hail, and also at the time 
of the rain. 

15. If rain fell at intervals through the day, state the times of beginning and 
ending of each precipitation separately. 

16. What time of day did threatening appearances commence, in what por- 
tion of the horizon, and at what time were they the most decided ? 

17. Describe the character and motion of the surrounding clouds before, 
during and after the tornado cloud passed. 

18. Give the time of day at which the light or dark irregular clouds sur- 


rounding the turnado cloud were in the greatest confusion, and describe the scene. 


19. If you saw the tornado cloud, describe or sketch it, and note particu- 
larly any change in motion or the successive stages of development during the 
time of observation. 

20. Give the direction of the whirl of the tornado cloud, as against or with 
the hands of a watch. 

21. Give all the motions of the tornado cloud which you observed, or which 
you heard that others had witnessed, as for example: rising and falling, swaying 
from side to side or whirling about a central axis, etc., etc. 

22. Thunder or lightning, in what portion of the horizon, at what time of 
the day and whether violent or otherwise. 

23. Was lightning seen in the funnel-shaped tornado cloud, or in the dark, 
heavy clouds surrounding it to the N. and W? 

24. Was the day unusually warm and sultry? Give the maximum temper- 
ature if possible and state the hour at which it was observed, together with the 
direction of the wind and the state of the sky existing at the time. 

25. Condition of the temperature after the tornado cloud passed. Did the 
air suddenly or gradually grow colder ? 

26. What had been about the average daily temperature, together with the 
accompanying direction of the wind, for eight or ten days previous to the occur- 


rence of the tornado ? 





KANSAS CITY REVIEW OF SCIENCE. 


27. Give the direction of the course pursued by the tornado cloud along its 
path of destruction in your locality, as for example: N 70° E; E 30° N or E 20° 
5; etc., etc. 

28. Give the maximum and minimum width, in yards or rods, of the path 
of destruction in your vicinity, and state, if you can, whether in examining that 
path, it was found that on the S. side of the centre the sweep of destruction was 
broader and more irregular than on the N. side, or if any other difference existed 
between the two sides. 

29. If you, or any of your neighbors, have meteorological instruments, give 
the readings of the thermometer and barometer, direction of the wind and the 
hour of observation, for two days before, the day of the storm, and for two days 
thereatter wie ONG: ko on en ee oe 

30. If you recall the occurrence, in times past, of any other tornado in your 
State, give year, month, day of month, hour of day, the direction of the course 
of the path of destruction as pursued by the tornado cloud, its length in miles, 
average width of destructive path in yards or rods, maximim width, minimum 
width, and if possible, the hour of beginning and hour of disappearing of the tor- 
nado cloud. 


When I ask for direction of wind, I mean direction of motion of the sur- 
rounding air currents, independent of the course or motion of the tornado cloud. 

When time of day is asked, give the same in hours and minutes, and state 
whether it is local or railroad time, and by what standard, viz: Chicago, Detroit, 
Columbus, St. Louis, etc., etc. 

In giving your distance from the center of the path of destruction, indicate 
the same in miles and parts of miles or rods, stating the amount in northing and 
easting, northing and westing, southing and easting, or southing and westing, 
estimated along section or township lines. 

If not individually prepared to answer any or all of the above questions, 
please call to your aid such persons as may, in your judgment, be able to render 
you assistance. 

If possible, try to represent the tornado cloud by a rough sketch, as also the 
dark and irregular clouds surrounding it. 

In describing the path of destruction, be careful to note where the tornado 
cloud left the ground, where it again descended, the length of the interval and 
the topography of the earth at the points of ascension and descension. 

Send any newspaper article concerning the storm which you may have or 
can obtain without inconvenience. 

Give name and address of any one in your State who is in the habit of keep- 
ing a meteorological record. 

If possible, try and secure the codperation of some intelligent person, who, 
at the time of its occurrence, was situated either in the path of the tornado or on 
the outer edge of it, and who will be willing to furnish me a narrativeo the result 
of his observations. 
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In all descriptions of the tornado’s path; in giving any particular destruction 
in it, or in detailing your experience while the tornado cloud was passing, be 
careful to state on which side of the centre (to the N. or to the S. and how far) 
the damage occurred or you were situated while a witness of the scene. 


CIRCULAR NO. II.—QUESTIONS AND REMARKS. 


1. What day of the month and at what time of the day did the tornado 
cloud pass? ‘Take great care in giving the exact time. Perhaps you watched 
your clock or noted the approach or passage of a railroad train. 

2. Give the position of your house with respect to the nearest Post Office, 
indicating the same in miles and parts of miles or rods; state the distance in 
northing and easting, northing and westing, southing and easting and southing 
and westing, estimated along section and township lines. 

3. How far and in what direction is your house situated from the centre 
of the path of destruction ? 

4. Give the direction and distance from your house to your various farm 
buildings, if possible drawing a plan of the same and indicating the points of the 
compass. This plan need only be a rough sketch. 

5. Give the dimensions of your buildings and state the character of each 
as to whether they are log, frame, stone or brick and weak or strong. 

6. In drawing a plan of your buildings, indicate the position of the tor- 
nado’s path with respect to each of them and the direction in which the tornado 
cloud moved. 

7. State in detail and separately the damage to each building ; what por- 
tion or portions were taken away or injured; how far and in what direction were 
they moved bodily ; what portion of each was first struck by the wind, and how 
far and in what direction was the debris carried? Be very careful to give the 
exact position and peculiarities of structure of buildings which were not damaged 
although standing near those which were destroyed. 

8. In the damage or destruction of each or any building, state particularly 
how far and in what direction any portion of them was carried a considerable 
distance. 

g. If any object has been carried a long distance by the force of the wind, 
state where and what it came from; its dimensions; its shape; probable height to 
which transported in the air; whether driven into the ground or not, how far and 
into what kind of earth. 

1o. State whether articles of clothing, fowls or animals were carried into 
the air, to what height, to what horizontal distance and in what direction. 

11. Give detailed destruction of furniture contained in the house and of 
farming implements in or about the barns. 

12. State the number, kind and in what manner, stock were killed or injured 
and whether at the time of the storm they were in or without buildings. Also 
narrate any miraculous escapes of life. 
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13. With respect to your family, give the whereabouts and condition of 
each person on the approach of the tornado, and also after the tornado cloud 
passed. Give age and sex of each person and particularize the character and 
extent of injuries to each. State very carefully the distance and direction in 
which any of the persons were carried, and also narrate any miraculous escapes 
of life. 

14. Be particular to note any evidence of the wind’s extreme violence, as in 
the lifting of heavy objects; the twisting of trees or heavy pieces of timber; pull- 
ing up of fence posts ; removing heavy stones, etc., etc. 

15. In describing the injury to any person, animal or object, never fail to 
give the distance and direction of such person, animal or object from the centre 
of the path of destruction at the time the tornado cloud passed. 

16. With regard to destruction ia orchards, among shade trees and in for- 
ests, be particular to give the direction in which the trees lie ; how they lie on the 
two sides with regard to each other and to the centre of the path of destruction; any 
special acts of violence in the twisting, uprooting or breaking off of heavy timber ; 
give circumference of large trees, height above ground where broken off and di- 
mensions of earth and roots where notably large trees were overthrown. 

17. In general, when giving the position of any person or thing with regard 
to the centre of the path of destruction, state the distance in feet or rods and the 
direction as N. or S. 

18. Give the maximum and minimum width, in yards or rods, of the path 
of destruction in your locality. 

19. How many funnel-shaped clouds did you see? Describe each, giving 
their relative sizes, shapes and positions, and if possible a rough sketch of each. 

20. Did you hear a roaring noise on the approach of the storm, and if so, 
state the intensity or any accompanying peculiarity. 

21. Did you notice any peculiarity with the manner in which small objects 
were suddenly removed from around about buildings as if sucked in by the ad- 
vancing cloud ? 

22. Did you notice any peculiarity in the falling of trees as the tornado 
cloud advanced upon them? Were they whipped about and bent to fro as in a 
heavy wind or were they drawn steadily inward toward the centre on both sides, 
as if by some mysterious but irresistible force ? 

23. How many rods of fencing (stating kind) did you have blown down; 
in what direction were the N. and S. fences carried; what was the direction in 
which the E. and W. fences were carried ? 

- 24. Give an estimate in money value of the loss to your property occasion- 
ed by the tornado, the number of acres of timber you had destroyed, and the 
number of fruit trees you had uprooted or broken off. 

25. Be particular to give the exact position, also the dimensions and_prob- 
able strength and weight of small objects which were not moved from about large 
buildings, although the latter were entirely destroyed. 
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26. Give the direction of the wind while the tornado cloud was approach- 
ing, while the tornado cloud was passing and after the tornado cloud passed. 

27. The direction of the wind during the fore part of the day and up to the 
time of the first threatening appearance in the heavens. 

28. The prevailing direction of the wind at this season of the year. 

29. In asking for the direction of wind, I mean direction of motion of the 
surrounding air currents, independent of the course or motion of the tornado 
cloud. 

30. Any hail, anc did it fall before or after (how long) the tornado cloud 
passed ? ‘s 

31. Were the hailstones large or small, of peculiar shape, and few or many 
in number? Give exact size and weight of the largest. 

32. On which side of the tornado’s path (to tre N or to the S.) did the 
hailstones appear to fall in the greatest quantity ? 

33- Did you examine the interior of any of the hailstones, and if so, how 
were they formed and what did they contain ? 

34. If hail fell at intervals through the day, state the times of beginning and 
ending of each precipitation separately, together with the direction of the wind at 
each occurrence. 

35. Any rain, and did it fall before or after (how lung) the tornado cloud 
passed ? 

36. On which side of the tornado’s path (to the N. or to the S.) was the 
rainfall the heaviest ? 

37. Any peculiarity in the size or shape of the rain-drops, or in the quanti- 
ty which fell ? 

38. If rain fell at intervals through the day, state the times of beginning 
and ending of each precipitation separately, together with the direction of the 
wind at each occurrence. 

39. What time of day did threatening appearances commence, in what por- 
tion of the horizon, and at what time were they the most decided ? 

40. Describe the character and motion of the surrounding clouds before, 
during and after the tornado cloud passed. 

41. Give the general atmospheric conditions of temperature, wind direc- 
tion, humidity and clouds, for from ten to fifteen days previous to the occurrence 
of the tornado and from three to five days thereafter. 

42. Give the time of day at which the light or dark irregular clouds sur- 
rounding the tornado cloud were in the greatest confusion, and describe the 
scene. 

43. Describe any particular change or motion in the tornado cloud and the 
successive stages of development during the time of observation. 

44. Give the direction of the whirl of the tornado cloud, as against or with 


the hands of a watch. 
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45. Describe minutely the manner in which objects were carried inward, 
upward and about in the whirling vortex of the tornado cloud; how thrown | 
outward and from what portion of the cloud. 

46. Describe the color of the tornado cloud; its density; how and when 
changes in color and density occur; the color and density of the bottom of the 
cloud as compared with the top; the existence of light and peculiar fleecy clouds 
over and about the upper portion. 

47. Give the comparative size of top and bottom of tornado cloud; note 
particularly and describe minutely any change in form when the bottom or tail 
reaches the surface of the ground. 

48. Did the tornado cloud remain in a vertical position as it traveled for- 
ward or was the tail of it inclined; in what direction and how many degrees from 
the perpendicular ? 

49. Give all the motions of the tornado cloud which you observed, or which 
you heard that others had witnessed, as for example: rising and falling, swaying 
from side to side or whirling about a central axis, etc., etc. 

50. In examining the path of destruction, did you find any difference be- 
tween the N. and S. sides of it? Which side was the widest; which the cleanest 
cut; which the most irregular and jagged along its outer edge; on which side 
were narrow paths of destruction cut inward toward the centre ? 

51. Thunder or lightning, in what portion of the horizon, at what time of 
the day, and whether violent or otherwise. 

52. Was lightning or any manifestation of electricity witnessed in the fun- 
nel-shaped tornado cloud as it approached or passed? If so, describe the ap- 
pearance minutely. 

53. Was lightning seen in the dark, heavy clouds surrounding the tornado 
cloud to the N. and W? 

54. Was the day unusually warm and sultry? Give the maximum temper- 
ature if possible, and state the hour at which it was observed, together with the 
direction of the wind and the state of the sky existing at the time. 

55. What was the condition of the temperature after the tornado cloud 
passed? Did the air suddenly or gradually grow colder? Give the minimum 
temperature for that afternoon and evening, and during the night, with direction 
of the wind. 

56. What had been about the average daily temperature, also the maximum 
and minimum, together with the accompanying direction of the wind, for eight 
or ten days previous to the occurrence of the tornado and for three days succeed- 
ing its appearance ? 

57. Give the.direction, in degrees, of the course pursued by the tornado 
cloud along its path of destruction in your locality, as for example: N. 70° E.; 
E. 30° N., etc., etc. 

58. If you, or any of your neighbors, have meteorological instruments, give 
the readings of the thermometer and barometer, direction of the wind and the 
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hour of observation, for two days before, the day of the storm, and for two days 
thereafter, viz: on the 

59. When the time of day is asked, give the same in hours and minutes, 
and state whether it is local or railroad time, and by what standard, viz: Chicago, 
Detroit, Columbus, St. Louis, etc., ete. 

60. If possible, try to represent the tornado cloud by a rough sketch, as 
also the dark and irregular clouds surrounding it. 

61. In describing the path of destruction, be careful to note where the 
tornado cloud left the ground, where it again descended, the length of the interval 
and the topography of the earth at the points of ascension and descension. Also 
state whether the hail and rain continued to fall after the tornado cloud rose from 
the earth and disappeared in the overhanging clouds. 

62. Send any newspaper article concerning the storm which you may have, 
or can obtain without inconvenience. 

63. Give name and address of any one in your State who is in the habit of 
keeping a meteorological record or who desires to keep one and would like in- 
structions. 

64. If possible, try and secure the codperation of some intelligent person, 
who, at the time of its occurence, was situated either in the path of the tornado 
or on the outer edge of it, and who will be willing to furnish me a narrative of the 
result of his observations. 

65. In all descriptions of the tornado’s path; in giving any particular de- 
struction in it, or in detailing your experience while the tornado cloud was passing, 
be careful to state on which side of the centre (to the N. or S. and how far) the 
damage occurred or you were situated while a witness of the scene. 

66. Give an estimate of what you consider the progressive velocity of the 
tornado cloud; how many miles per hour. Give the data upon which you make 
the estimate, and why you believe your estimate to be reliable. 

67. What evidence can you give of the existence of upward and whirling 
currents of air within the central portion of the tornado cloud? 

68. Estimate the time in minutes or seconds during which the tornado 
cloud was committing the destruction at your buildings or in passing them at a 
safe distance. ' 

69. As the tornado cloud approached from what direction came the wind 
you first experienced, whether against your body or against the building within 
which you were situated at the time ? 

7o. Did you notice any peculiar odor in the atmosphere during the passage 
of the tornado cloud, and what was it like ? 

71. Do you know of any one who made observations on the presence of 
ozone in the atmosphere on the day of the storm? If so, send me his address 
or give the result of the observations. 

72. Do you know of any one who made observations with the galvanometer 
or compass concerning the deflection of the needle during the day of the storm, 
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especially while the tornado cloud was passing a given point? If so, send me 


his address or give the result of the observations. 

73. Try and give an estimate of what you consider the wind’s velocity with- 
in the central whirl of the tornado cloud and also the data upon which you base 
this estimate. 

74. In the destruction of your buildings, did you notice anything in the 
disposition of the debris after the tornado cloud passed that would indicate the 
effect of an explosion, as for example, the sides and the ends of a building being 
thrown outward and the roof carried off or let down upon the floor ? 

75. In the passage of the tornado cloud over a pond, lake, or river, care- 
fully describe every particular in the disturbance of the water ; how high into the 
air any portion of it was carried; if any fish, shells, stones or the like were car- 


ried out and in what direction. Also state the exact position of the person or 


persons who witnessed the scene. 
76. Was mud, bits of leaves, straw, grass or the like thrown against your 


buildings? If so, state on what particular portion or portions, and whether ap- 
parently thrown thereon with great force. If thrown upon the bodies of persons 


or animals carefully state the circumstances. 
77. Sketches of clouds, of peculiar destructive effects, of hailstones, of any- 


thing that will illustrate any distinguishing feature of the storm’s violence are 


very desirable. 
78. If you recall the occurrence, in times past, of any violent hailstorm in 


your State, give the place, year, month, day of month, hour of day, direction of 
of the storm, maximum and minimum width of path in rods or miles, size and 
shape of hailstones, and a narration of the destructive effects. 

79. If you recall the occurrence, in times past, of any other tornado in your 
State, give year, month, day of month, hour of day, the direction of the course 
of the path of destruction as pursued by the tornado cloud, its length in miles, 
average width of destructive path in yards or rods, maximum width, minimum 
width, and if possible, the hour of beginning and hour of disappearing of the 
tornado cloud. 

My report upon the tornadoes of 1882 will be published in book form and 
can be obtained free of cost by applying through your Congressman, to W. B. 
Hazen, Brig. and Bvt Major General, Chief Signal Officer, U. S. A., Washing- 
ton, D. C. My report upon the tornadoes of 1879, now ready in book form, as 
also another publication, ‘“‘ Facts about Tornadoes,” the latter of which contains 
practical rules showing how to avoid the violence of tornadoes, can be obtained 
in the same manner. 

My office will be at Kansas City for the next two or three months, where I 
shall hope to see or hear from all persons interested in this subject. 
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FALSE NOTIONS IN REGARD TO THE WEATHER. 


BY ISAAC P. NOYES, WASHINGTON, D. C. 


The weather is one of the oldest, if not the oldest scientific subjects before 
the world. The world thought about it, talked about it, wrote about it, and per- 
haps wondered why it did not know more about a subject that was ever-present 
with it. 

Nothing tangible presented itself whereby to understand this most common 
of all subjects. Many of the more sensible people acknowledged that they knew 
little or nothing about it and became incredulous to all pretended knowledge and 
sayings in regard to this branch of human science. A few here and there kept a 
record of it, in hopes, perhaps, that something favorable would thereby grow out 
of their labors. 

Under these circumstances it is not surprising that a great many absurd and 
false notions were entertained and handed down from generation to generation. 
For example, the influence of the planets and the moon—the instinct of animals 
in regard to foretelling the weather—the manner in which a storm clears off and 
notions that time, as to night or day, made a great difference in the clearing off 
of a storm. Men wrote whole books of hundreds of pages to prove something 
they knew little or nothing about. They thought that the different quarters of 
the moon must have some effect upon the weather. They also thought the weath- 
er must repeat itself. They kept statistics. Through this process they imagined 
that they saw certain resemblances between years, certain regular and irregular 
periods. From this after-knowledge they conceived the idea of fore-knowledge and 
attempted the role of prophets. The wiser ones soon discovered that this would 
not do, that it was a difficult thing to ascertain what nature was going to do in 
advance. ‘They could not understand the reason why, still they had sense enough 
to see the impossibility of such fore-knowledge being acquired. Nature, they 
saw, did not repeat herself—she did not move in regular grooves. Notwithstand- 
ing this a few continued to imagine that by some superior mathematics or better 
reading of statistics, they could do what the rest of the world had failed to accom- 
plish. 
After many years men became more and more interested in electricity; they 
discovered more and more new properties pertaining to it. The years went by, 
electricity came to the front and in the form of the telegraph became the chief 
medium of news—indeed, the only medium of rapid news, far outstripping all 
other mediums. Still the years went by—the old men continued to keep their 
meteorological tables. Through this medium a few general facts were ascertain- 
ed in regard to the weather, and that is all. It was too slow for, gathering the 
important facts in this department. But one thing was ascertained, and that was 
that storms—at least some storms, travel in general lines from the west toward 


the east. 
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This being the case the idea now occurred to use the telegraph to report the 
storm in order that the people in the east might the better know when to expect 
it and thus be fore-warned. ‘This at first was commenced on a small scale, and 
it was not, until 1870, that Prof. Abbe was established in Washington with the 
full power of the Government back of him and with authority to gather and report 
the news in regard to the storm. Little by little the facts came in. A weather- 
map began to appear—its first editions were quite rude affairs beside the complete 
ones of 1882. Improvements still go on. Not so rapidly as at first, yet all the 
while there is a steady advancement in this department. There are points where 
it would seem that this bureau could advance with more honor to itself; for 
example, more stations in the west would add much to the perfection of the pre- 
sent admirable system and comparatively would not add much to the cost. 

Little by little meteorology has advanced. For centuries it made little prog- 
ress-—it was all the while waiting for developments in other branches. It could 
advance no further until the chapter on Telegraphy was worked up by the great 
author. ‘Then it took a start and within the past twelve years it has advanced 
most rapidly. By the aid of the telegraph we now every morning have the geog- 
raphy of the atmosphere of the United States spread out before us—it is as if we 
were taken upon a high pinnacle or balloon where we could survey the whole 
country. We see the storm on our western borders; we trace it in its course; we 
see that it takes general lines toward the east, never twice alike—sometimes on 
one line, sometimes on another, and sometimes apparently defying all law—mov- 
ing north, south, and even west, yet all the while obeying the immutable laws of 
this department of Nature 

Upon the present time few even of the more intelligent people of the land 
have become interested in this new and true knowledge of the weather system. 
Few know or seem to care what a weather-map is. Under the circumstances it 
is not surprising that men still attempt to continue the old practice, especially so 
when they can make much money out of their pretended wisdom in this line. 
The people at large, and even the most intelligent know nothing of the Weather- 
Map and its revelations—indeed, not one in a thousand has ever seen a weather- 
map or has any conception of what it is, and thousands who are so favorably sit- 
uated as to see them daily, know no more about them than they do of the hiero- 
glyphics on the Egyptian obelisks. Yet these maps are full of interest and can 
easily be read at a glance, and afford a great amount of satisfaction if one will but 
give them a little study. They have revolutionized the weather knowledge of 
the world, and many a pet theory and absurd notion must, through them, be 
buried in the oblivion of the past. 

Yet men continue to write and advocate their antediluvian notions and they 
still retain much faith in themselves. But this'is simply for the reason that the 
weather-map is still unappreciated. The more this map becomes appreciated the 
less and less will be the appreciation for the absurd and false ideas of the past 
and for the men who still endeavor to profit by them instead of advancing to the 
higher knowledge revealed by this wonderful map. 
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In this connection I would respectfully call the reader’s attention to the fact 
that although the laws revealed by this beautiful map may appear new, it is only 
the revelation that is new, the laws themselves are old and date from eternity, and 
are therefore much older than all the absurd and false notions that have from 
time to time, through want of proper information been held by the world. The 
weather-map has revealed the information and therefore we are no longer in the 
dark, but stand face to face with the eternal laws that have governed, do, and will 
forever govern the meteorological economy of the world. 

The cycle and mathematical notions in regard to the weather, have been and 
are still very generally believed in, and that too by men eminent in science. 
Likewise the notion that the other planets, together with the moon, must have a 
powerful influence upon our weather system, is still held by a Jarge class of intel- 
ligent persons. Before the advent of the weather-map this was no more surpris- 
ing than that before the age of geography men should have had the queer notions 
they did of the grouping of the land and water of the globe. One of the best 
representations of these notions some time since appeared in one of the Washing- 
ton papers. The author strongly advocated the theory that the weather repeats 
itself in cycles of nineteen years, for the reason that the earth, the sun, and the 
moon occupy the same relative position very nearly every nineteen years, and 
the author of this idea attempts to prove it by what the weather has in some 
respects appeared to him. Yet such important things as drouths seem to be an 
exception. But in all such ingenious and unfounded theories the advocate there- 
of has a ready excuse for exceptions. In this case it was the disturbing element 
of the sun, moon and planets, and it would seem from his ideas, and others of 
his class, that if we only had our mathematics perfected, or understood better how 
to apply them to this subject, we might make weather prognostications a very 
easy thing. 

This gentleman says, ‘‘If the sun and moon cause ever varying tidal waves 
in the great ocean of waters they must produce similar but far greater and more 
striking results on the still water and more flexible ocean of the earth’s atmos- 
phere. Nor can it be reasonably doubted that the attracting power of the larger 
planets must exert a sensible effect on the great atmospheric ocean, though their 
influence be entirely unappreciable on the watery one.” 

This may appear like good reasoning to people not familiar with the subject ; 
for, through the influence of old-time notions and old almanacs, they have grown 
up with the idea of ‘‘cycles”’ and that by the aid of some mysterious mathemat- 
ics these ‘‘ cycles” and influences could be determined quite accurately, and that 
complete accuracy could be arrived at when the higher mathematical key was 
found, and through mathematics they have believed that the world would be- 
come profoundly weather-wise. 

Before the era of the weather-map, which daily reproduces the geography of 
the atmosphere, these notions could not well have been contradicted even by the 
wisest. They may not have believed them, but they had no facts by which to 
disprove them. The weather-map reveals to us the impossibility of the weather 
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repeating itself and that the changes which nature can produce are infinite, and 
that there are no mathematics by which they can be determined ; indeed, it is 
not within the province of mathematics. Might as well, by mathematics, attempt 
to determine what our life will be on the morrow, or what will be the character 
of the next person whom we will meet on the street. The influence of the moon 
on the weather has already been treated at length in these pages, so I will simply 
call the reader’s attention to the general fact that every night when the moon is 
shining it shines over all sorts of weather from cold to warm and from cloudy and 
stormy to clear and pleasant. ‘Those who believe in the influence of the moon 
never seem to think of this, and that the moon’s influence, if it has any, should 
on the same night produce such different results—drive clouds away in one place, 
collect them in another, etc. 

The old notion about rain was that it was from clouds that were formed over 
some large expanse of water, that these clouds were carried by the wind toward 
some high mountain range and that in passing over the tops of these mountains 
the clouds were condensed, precipitating rain over the country! This idea shows 
that if man knows not of any good and perfect reason for a cause or phenomenon 
—his ‘‘ causality ”’ will invent one in accordance with his knowledge. The author 
of this idea never seems to have followed it out to its logical sequence; if he had, 
he would have discovered it to be necessary to have mountain ranges and large seas 
alternately pretty well distributed and that near the mountains they would have 
much rain, while at a distance therefrom they would have little or none. _Practicaily 
the mountain ranges are few and far between, while the great bodies of land and 
water are by themselves, and we have just as much rain away from the mountains 
as near them. Clouds are found everywhere when there is sufficient moisture. 
‘* Low,” herein so frequently spoken of, is the agent which generates the wind 
which gathers the clouds. The movement of ‘‘ Low”’ across the country gathers 
the clouds and carries them with it, and precipitation takes place along the track 
of ‘* Low.” 

Another common idea is that the rain must turn a certain way in order that 
we should have a ‘‘ good clear-off.””, Many such ideas, which, however, are not 
of much account, had a reasonable origin, and though in one sense absurd, may 
be excused in those who know nothing of the movements of storms. ‘The origin 
of this idea was this: In the winter and spring many of our storms travel on a 
low line of latitude and pass us to the southward. In this case the turn of the 
rain will be from the NE. to the NW., whereas, later in the season when ‘‘ Low ” 
gets up on a high line the turn will be the reverse, from the SE. to the SW. 

Then there is the notion that the different names, tornado, hurricane and 
cyclone, etc., must indicate different conditions. Before the age of the weather- 
map—before we knew what a sform was and what produces these conditions, it 
was not surprising that these different terms were invented to designate supposed 
different forces. The weather-map reveals to us that all these terms essentially 
represent one and the same thing. All our storms come and can only come 
through the agent ‘‘ Low” (low barometer). Tornadoes, hurricanes, cyclones, call 
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them what we will, all come from this cause, and whenever a ‘‘ Low” passes we 
are liable to have the terrific wind-storm, but fortunately for us the conditions are 
not always favorable; if they were, we, in the United States, would have one 
every three or four days; for about every three or four days the storm-centre 
‘« Low ” passes over our territory. 

There is a notion that a storm may last two and even three weeks. Before 
we had the weather-map we were unable to know when one storm ended and 
another began. Now, we see that it is impossible for ove storm to last more than 
two or three days at the furthermost, and that when a stormy season is extended 
into weeks it is a succession of storms and not all one storm. 

The storm-centre ‘‘ Low” is continually on the move, on general lines from 
the west toward the east. During the early part of the season his course is such 
as to pass immediately over or near us, say on a line from Texas or Kansas to 
New England, later in the season he works further to the north, and passes up 
into Canada. He keeps up his regular passage across the country but goes so 
far to the north as to cause little or no precipitation south of the ‘‘ Lake region.” 

To enumerate all the little absurd and false notions of the weather and to 
comment upon them would require more time and space than I can at least at 
present command. If the reader will take note of all the notions of the weather, 
absurd or sensible, that present themselves to him, and will then familiarize him- 
self with the weather-map he will see wherein they are absurd or reasonable. 
He will understand them better than ever before and will perceive whether or 
not they may have some origin in fact or are the mere whim of some ignorant 
person. 

Without regard to the movement or location of the planets, whether in op- 
position, conjunction, in one part of the ecliptic or another, whether the moon be 
large or small, new, half, full or old, whether or not there be icebergs off our 
coast—whether the sun, moon or stars are in eclipse, comets visible or not visible 
in our sky, old “Low” keeps on his way; ever on such lines as he pleases, or 
perhaps better, as the sun dictates. ‘‘ Low,” in connection with ‘‘ High” ac- 
counts for all the changes not accounted for by the position of the sun in the 
ecliptic—only through this system can the meteorology of our globe be understood 
and explained. 

The weather-map reveals to us the fact that the sun, through his enormous 
heating power, is the cause, and the only cause, of our daily changes as well as 
being our great agent of light and heat. ‘These changes come and can only come 
through heat and through the power of ‘‘ Low” as generated by thesun. As for the 
moon, her heat and therefore her influence, is too contemptible to speak of. As 
for the planets, they have about as much influence on the weather as a diamond 
in a lady’s finger ring. 

Now that we have something tangible, reliable and instructive in the weath- 
er-map, something which brings us face to face with nature, common sense bids 
us direct our intelligence to it, and to waste no time on ‘‘ mathematics,” ‘‘ cycles” 
or even ‘‘ weather-prophets,” for they are of no value. The intelligence of the 
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world has ever been interested in and striving for that which is true. Especially 

is this so in regard to science. Men whose moral character is such as to make. 
them indifferent to many other truths have demanded and earnestly sought for 

truth in the scientific fields. 

The mere love for truth has sometimes not prompted this so much as the 
skeptical nature we often see in the purely scientific mind. The wholly scientific 
mind is skeptical and will not believe that which appears at all doubtful to it, 
and it is prone to reject that which does not appear reasonable. 

The world contains ‘‘many men of many minds,” yet all intelligent minds 
from one source or another are interested in truth. We cannot have truth in 
scientific matters before we have enlightenment. 

Before we had the weather-map we were as much in the dark as to our at- 
mospheric conditions as before the days of discovery, before theworld had been 
circumnavigated and mapped by intelligent mer, we were in the dark as to the 
geography of the earth. Now we have the daily atmospheric conditions revealed 
to us—there is no longer any excuse for ignorance in this line. There is no 
longer any excuse for entertaining and upholding that which is false. That which 
is true has been presented to us—it brings us face to face with Nature and re- 
veals the great face of Nature to usas never before. Its glory, beauty and power 
are revealed to us, and in it we see Wisdom, Power and Harmony. 


METEOROLOGICAL INFERENCES FROM TREE-GROWTHS. 
BY ROBT. E. C. STEARNS, PH. D. 


Any one who has taken the trouble to examine the annual growths, or width 
of the annual rings in trees, has at once perceived a great difference in their thick- 
ness in the same tree. If we may assume (leaving out young trees) that this 
variation is principally due to the amount or quantity of the rainfall, and that 
rings which exhibit maximum thickness have followed in their growth seasons of 
maximum rainfall, and the thinner rings are consequently the result of the influ- 
ence of seasons of a less or minimum rainfall, we may also assutne that if, on a 
given date, numerous trees were felled so that we could have transverse sections 
of all of the principal species, such trees being located at various points in the 
State and great care being taken that the trees so selected should have been sub- 
ject, as nearly as possible, to the same environmental conditions, we might ob- 
tain an aggregation of data of sufficient volume to render a deduction therefrom 
of great value, as to the meteorology of the Pacific Coast. We might find so 
close a parallelism between rings of maximum thickness and seasons of maximum 
rainfall, that we should be justified in regarding this parallelism as something more 
than a series of coincidences merely, by finding these coincidences so persistent 
as to prove a correlation; and we could, perhaps, base our weather prognostica- 
tions upon something more than a guess, and learn whether or not there is a 
periodicity or cyclical terms of wet and dry years. * * * * 
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Highest barometer during month 29.34, on the 3oth of April. Lowest 
barometer during month 28.41, on the 7th. 

Highest temperature during month 88°, on the 5th of May. Lowest tem- 
perature during month 37°, on the 12th. 

Highest velocity of wind during month 50 miles per hour, on the gth. 
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CORRESPONDENCE. 
SCIENCE LETTER FROM PARIS. 
Paris, April 3, 1882. 


The Chemin de fer du Nord, has been since some time occupied to discover 
an electric lamp for its locomotives, capable of lighting the line some 330 yards 
ahead. The difficulty to surmount consisted to find a lamp that would not be- 
come extinguished by the continued trepidations of the engine. The fixity of 
the electric light depends upon the uniformly maintained distance between the two 
sticks of carbon, in the middle of which flashes the electric arc. Now the jerky 
motion of the locomotive tends to break this arc. Messrs. Sedloczek & Wiku- 
lith have combined a very simple lamp, suited to the special necessity in ques- 
tion. The mechanism is briefly this: Two parallel vertical tubes, of unequal 
diameter, united below by a horizontal tube in the form of a U; in the tubes, 
glycerine, and above, floating on the liquid, a piston; each piston has a stem, 
from each stem branches a splint of carbon, one above the other, but in the 
same vertical line. It follows as a matter of course, that any shock which pushes 
up one of the pistons acts similarly on the other, so that the space between the 
carbon sticks is maintained, the glycerine also tends to deaden the trepidations. 
A cock placed in the horizontal tube, that opens or shuts by the electric current, 
keeps the pistons and their carbon points in their respective positions, pending 
the combustion. 

The lamp has been satisfactorily tested; it is fed by a Schuchert dynamo- 
electric machine installed on the platform of the engine, the current being gener- 
ated by a Brotherhood motor of three cylinders, representing a three-horse pow- 
er. When the locomotive was running at forty-five miles an hour, the light 
remained steady, and lit up objects 500 yards ahead, and the line guards were 
able to discern objects at a distance of 880 yards; the light did not affect the 
distinctive colors of the signals, nor were the drivers of the engine when cross- 
ing, dazzled by excess of light. The results of the experiments justify the adop- 
tion of electricity for the reflecting lamp of locomotives, suspended at a height 


of fifteen feet. 


In the elevated regions of the Cordilleras, doctors and travellers have drawn 
attention to the accidents resulting from asphyxia, to which newly arrived Euro- 
peans are exposed. Even domestic animals do not escape. The Indians and 
wild animals occupying the high points, are exempt from the dangers of the rare- 
fied air, but the inhabitants of the plains faint away from the repeated muscular 
efforts to breathe. It is a disease not unlike ‘‘ Mountain Sickness” in Europe, 
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impossible to run without immediately stopping to take breath, the oppression is 
so acute as to produce fainting. The cause is attributed to the diluted state of 
the air, which does not permit of a sufficiency of oxygen being absorbed to meet 
the expenditure of muscular force. But how do the natives of the elevated Ala- 
teaux escape? Why does the oxygen enter in their blood in sufficient quantity to 
augment combustion and produce the requisite strength? Perhaps their blood is 
composed a little different from ours, and capable of absorbing, in a given time, 
more oxygen than the inhabitants of the plain. To solve the question, M. Paul 
Bert demanded that samples of the blood of animals normally living more than 
4,400 yards above the level of the sea, be sent to him for examination. He re- 
ceived some, of several species of animals, and in a very putrified state, but M. 
Jolyet has demonstrated that blood in that condition absorbs just as much oxygen 
as when fresh. 

In France, the blood of herbivorous animals absorbs from four to five per 
cent cubic inches of oxygen, and that of man six per cent ; now in the Cordilleras, 
the blood of the lama absorbs nine cubic inches, the vigoque, seven and one-half, 
the alpaca, seven; the guinea-pig, six ; the hen, seven and one-half; the domestic 
pig, nine, and the sheep, seven per cent. These results would indicate greater 
absorptive power on the part of the local animals; but it has yet to be shown, 
that such utilize the oxygen as we do, and that their weight of blood is the same. 


The Academy of Science has been called upon to give an opinion upon the 
subject of quarantines and particularly of that in connection with the Suez Canal. 
M. de Lesseps complains bitterly of such restrictions, as simply fettering com- 
merce, and failing to protect public health. Dr. Tholozan, physician to the Shah 
of Persia, and author of authoritative works on oriental cholera and plagues, is an 
opponent of quarantines, which no nation besides, practices alike. M. Bonley, 
the head inspector of veterinary colleges in France, asserted that since these sani- 
tary restrictions were imposed on Egypt, either for pilgrims or ships passing 
through her territory, Europe has been spared from the periodical plague of 
cholera. 

The Academy has named a commission to study the climatic changes ex- 
perienced in France where winter tends to be merged into spring. M. Blarier 
attributes the change to an alteration in the direction of the Gulf stream, which 
has already destroyed the sardine fisheries on the coast of Britany. 


The nervous system continues to attract much popular, as well as scientific, 
attention. Well studied, the subject is certainly calculated, as Brown Sequard 
has shown, to throw much light on ecstacy, hypnotism and kindred phenomena. 
The Brothers Weber have shown that the nerves do not always act as ‘‘ exciters,”’ 
but in addition, as ‘‘ breaks ” or ‘‘ checks.” The pneumo-gastric nerve, if it be 
irritated, can stop the beatings of the heart; profound moral emotion can pre- 
vent the contraction of the muscles, so that the arms fall powerless; a rapid im- 
pression on the skin can bring about the stoppage of respiration: these actions 
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not only arrest movements, but also the secretions, as of the saliva, etc. M. 
Brown Sequard affirms, that under influences of various natures, the normal. 
properties of nerves and muscles can be affected: in one sense, abolished, that is 
to say, suspended; in the other, intensified, to an incredible degree. In other 
words, under the influence of an irritation, external or direct, certain parts of 
the nervous system gain or lose functional energy. What is the source of these 
sudden variations, whose rapidity is next to electricity? We know nothing, or 
rather we know, they are independent of a flux and reflux of the blood, and con- 
sequently a local nutrition, exaggerated or reduced. 

Generally when there is an increase of energy on one side, there is a diminu- 
tion on the other; this special activity arises suddenly, without any ordinary 
chemical work and without combustion. Brown Sequard states there is in real- 
ity no transport of force from one point to another at all, while the mechanism of 
the effects remains not the least obscure. When the skin of certain nervous re- 
gions is uritated, its nervous power is ten times more exaggerated than in the 
normal state. In the case of a dog, the sensibility can be so affected as to cause 
the respiratory movements to augment from 15 to 180 per minute. As during 
life, so in case of death, the same changes are observable, in the latter, the 
cadaverous rigidity quickly ensues, to be speedily followed by putrefaction where 
there is a diminution of nervous energy in the muscles, the contrary being the 
result where there is an excess. The augmentation of power in the spinal mar- 
row, is notorious in the condition of ecstacy. In the case of an individual in 
the hypnotised state, the nervous energy of the hearing power can be so aug- 
mented, that the ticking of a watch can be distinguished at thirteen yards, while 
the ordinary distance is but one yard; similarly, the sensation of smell can detect 
the odor of a rose at sixteen yards, and the heat of the breath at thirty three 
yards. In extreme excitability, the hypnotised can suddenly fell into a condi- 
tion of muscular rigidity and absolute torpor. Feeling is so abolished, that the 
subject fails to hear when a pistol is fired off close to the ear; he experiences no 
sensation of odor, of heat or of cold; he is insensible, even when pricked with a 
pin or galvanized. But when the slightest current of air is passed over any or- 
gan having been deprived of its normal activity, it will instantly recover not only 
its insensibility, but be followed by so intense an excitability, as to cause the ri- 
gidity of the neighboring muscles to cease. Dr. Dumontpollier has illustrated 
this by his ‘‘ bellows” blowing on hypnotic patients; the ear that was dead to a 
pistol shot, when it receives a slight current of air, perceives the most delicate 
noise; a rose, assafoetida, ammonia, that produced hitherto no effect, can be 
felt at a distance of sixteen yards after a current of air has blown into the nostrils; 
similarly a whiff of air restores perception to the eye. The movements of respi- 
ration, of the heart; the faculty of speech, of memory, can be made to rapidly 
disappear and as rapidly return. These experiences are produced daily in the 
hospitals of Paris, and in part by professional magnetisers. M. Dumontpollier 
has also shown, that the artificial suspension of the senses, due to physical action 
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as light, sound, air, etc., will be destroyed by the prolongation of that same 
action. 


M. Dumas, corroborates the conclusions of M. Moillefer relative to the ac- 
tion of ozone on the salts of silver, nickel, manganese, lead, etc. It was hitherto 
considered that the blackening of silver was due to the action of organic matters. 
It is the action of ozone that effects the change, and which produces also the vio- 
let color of manganic acid, hitherto a mystery. 


M. Clemandeau successfully tempers steel, by subjecting iron heated to a 
cherry redness, to enormous pressure in a mould. The steel is employed for fine 
tools and telephones. 


BENEVOLENCE FOR SCIENCE. 
BY B. P. REDDING. 


EpITorR Kansas City REVIEW: 


Please correct the error contained in your magazine of April, page 734, in 
the article heaced ‘‘ Benevolence for Science.” The $20,000 presented to the 
California Academy of Sciences, as a permanent fund, the interest of which is to 
be applied to aid students in original investigations in all branches of Science in 
California, Nevada, Oregon, and Arizona, was the gift of Mr. Charles Crocker, 
President of the Southern Pacific Railroad Company. My only connection with 
the subject was the pleasant duty of announcing the gift to the Academy. 

I may add as a matter of information that since Mr. Crocker made this 
handsome present, to aid scientific investigation, he and- Ex-Governor Leland 
Stanford, President of the Central Pacific Railroad Company, have jointly pur- 
chased from Mr. Ward of Rochester, N. Y., at a cost of $16,c00, a scientifically 
labeled and arrayed collection of more than 7,000 specimens in Palzontology, 
Zodlogy and Geology. ‘This collection these gentlemen have also presented to 
our Academy of Sciences. It is now on exhibition in this city and during the 
first week was visited by more than 30,000 pupils of the public schools. 

We have no doubt that through the generosity of these gentlemen and other 
wealthy and public-spirited citizens, our Academy of Sciences will be enabled to 
enter upon a-new career of usefulness in promoting the higher education by 
scientific investigation. San Francisco has many wealthy citizens who believe, 
with Lord Bacon, that, while scientific investigation rarely adds to the worldly 
wealth of its votaries, yet the wealth and comfort of the whole community ap- 
pear to increase in proportion to the increase in number of the students of 
nature. 


SAN Francisco, Cat., May 3, 1882. 
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HISTORICAL NOTES. 


LOYOLA AND THE EARLY JESUITS. 
BY R. P. LORING, M. D. 


The 15th Century was the turning point in the history of the Romish church. 
The warmth and light of reviving learning had commenced to penetrate and dis- 
pel the dark clouds of ignorance and superstition which had hung over Europe 
for nearly athousand years. Already Wycliffe in England, and Huss and Jerome 
in Bohemia,. had been awakening slumbering Europe with their demands for free 
thought and liberty of conscience, and the printing press—that great enemy of 
Rome—had commenced its work. A few thoughtful men were beginning to see 
through the veneering which had so long covered the enormities of Popery, and 
a moral and intellectual opposition to its long imposed yoke was quietly generat- 
ing, until, later, Tetzel—the friar—with his indulgences, caused the indignation 
of Luther to culminate in open insurrection. Papal bulls of excommunication 
and the inquisition were of no avail. The Gordian knot had been severed, and 
Rome felt that the bonds with which she had so long fettered civilization, were 
being loosened. What a struggle was this. The human heart and intellect were 
trying to free themselves from the despotic form and precedent of a thousand 
years. 

This was the condition of Europe when Loyola came to the front and infus- 
ed that element which has modernized and saved the church of Rome, up to the 
present time. Jesuitism was evolved from the brain of Loyola, and in order 
that its characteristics may be comprehended, it will be necessary to review some 
of the events in the life of its illustrous founder. Loyola was of noble family, and 
had been educated at the Spanish Court in all subjects necessary to the training 
of a knight. Even while a young man, he had gained a reputation for bravery 
and high military ability. All biographers speak of his ardent nature as being 
filled, at this time, with those romantic sentiments of knight-errantry which still 
lingered in Spain, until a little later, ‘‘ Cervantes smiled Spain’s ¢hivalry away.” 
While defending a garrison against an invasion of the French, in the year 1521, 
he was severely wounded and taken prisoner. Seven months of confinement 
and suffering followed, during which time he read the lives and adventures of 
many Christian saints and martyrs. One can easily understand how the enthus- 
iastic and intensified imagination of the sick soldier could have been excited by 
these narratives; how the heroic in his own nature sympathized with the suffer - 
ings of these holy men, and how he realized the contrast between their lives and 
and his own. He was filled with a burning desire to emulate their example, and 
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here the Jesuit was born. This was no transient, evanescent effect. For as soon 
as his wounds permitted, Loyola travelled to the shrine of ‘‘ one lady of Monser- 
rato,’”’ and, after laying aside his knightly costume and placing his sword and 
dagger by the side of the ‘‘ Virgin Mother’s image,” he assumed the sack-cloth, 
the rope-girdle and the sandals. In this more fitting garb of humility, our ro- 
mantic enthusiast watched through the long hours of the night. He pledged 
himself to chastity, to a life of humility ; pledged himself to the ‘‘ mother” of the 
‘‘One” whose name he afterward connected with the most artfully planned of 
human organizations. Soon after, this brilliant soldier, who has had all avenues 
to earthly ambition and happiness opened to him, is seen limping painfully by the 
gates of the paternal castle, begging alms; the hair-shirt, the bare head and feet, the 
emaciated form, bearing witness to the severity of his self-humiliation. This was 
something more than mere fanatic enthusiasm. We believe that there must have 
been a strong conviction of duty here. The contrast between the stately knight 
and the mendicant was wide indeed, but Lazarus was trying to realize a nobility 
of which Dives had known nothing. Was this Loyola insane? Only in the 
degree that the whole Romish organization was insane. For the Church taught 
the body was an enemy to the soul; that spiritual growth could only come as the 
body was whipped, torn, bruised and subdued; that humility came with physi- 
cal abasement and suffering ; and, that temptation could be escaped by flight and 
selfisolation. We wonder at and pity the self-inflicted tortures of one who de- 
sired, in those days, to live a holy life, but we admire the devotion of this Loyola. 
Was he not right in a certain degree? We sympathize with any attempt at self- 
growth and government, although we may think the methods absurd. Loyola 
was filled with an intense desire for something better. The Church taught and 
the people believed that certain forms of self-humiliation materially aided in bring- 
ing about this desired result. Loyola accepted this method as the best he knew, 
and followed it unsparingly. He retired into solitude, fasted, prayed, and scourg- 
himself, lived by charity and meditated on holy things. 

As a result of these experiences, he, about this time, composed his ‘‘ Spiritual 
Exercises.” These teach nothing of the duties of social or domestic life, but 
refer entirely to the discipline and meditations of those who are undergoing a life 
of asceticism. Later, Loyola made a pilgrimage to Jerusalem with the desire of 
converting the followers of Mahomet to the true religion, but he met with so much 
opposition that he finally turned his back on the Holy City, and wandered again 
to Spain, still enthusiastic and determined. The better to prepare himself for 
the work of saving souls, he now resolved to undergo a long course of 
study, and journeyed to Paris for that purpose. While in the Parisian Universi- 
ty, his power of attracting and compelling minds had commenced to manifest 
itself. It has been said that Loyola had the power of communicating motion to 
to the minds of others. Whatever this charm was, it existed in him in a remark- 
able degree, because the men whom he influenced and became his disciples were, 
all of them, more than ordinary in intellect and attainments. Loyola had long 
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meditated the formation of a religious order, and while in Paris he commenced 
to express his intentions to others. Never did a politician act more shrewdly 
than did this Spaniard. He sounded his friends and carefully studied their char- 
acteristics. He broached a little of his plan to this one, a little to that; securing 
the devotion of one by his piety ; appealing successfully to the ambition of anoth- 
er; and, so great was his knowledge of men and so seductive his methods, that 
even the brilliant and haughty Xavier at last was won. A solemn vow was taken 
and so the germ of the society was organized. ‘Their intention was to go to Jerusa- 
lem to convert the Mohammedans, or, if unsuccessful, to offer themselves to the 
Pope: So in pilgrim garb they journeyed, on foot, toward Italy, living by alms; 
performing the ‘‘ Spiritual Exercises,” preaching vigorously on all occasions, 
especially against these new Lutheran doctrines; making many converts and re- 
lieving suffering, as they tarried by the way. On reaching Italy it was found to 
be impossible to proceed to Jerusalem, and the journey was continued to Rome. 
Paul III, the Pope, was looking on with anger and dismay as he saw England 
slipping away, Germany half Protestant, and the new heresy encroaching on Italy 
itself. The Jesuits, in Rome, soon distinguished themselves as successful oppo- 
nents to Protestantism, and were favorably received by the Pope as the best an- 
tagonists to Luther. It was not long before the devotion and success of this new 
society had gained the confidence of Paul III, and the Jesuits were formally re- 
cognized as an order of the Church and Loyola was elected ‘‘ General.” 

The professed number of the first organization was sixty, but it was afterward 
increased and its growth was favored by the removal of certain civil ecclesiastic and 
restrictions. Its members were divided into four classes, viz: 1st. The Novices, 
who were simply candididates undergoing two years probation. 2d. The Schol- 
ars, whose position in relation to the society was to be determined by individual 
ability. 3d. The Coadjutors, who may be either priests or laymen, but who aid 
in carrying out the interests of the order. 4th. The Professed, who have bound 
themselves by vows of chastity, of poverty, of obedience to the will of the Gen- 
eral, of perfect submission to the Pope in respect to missionary enterprises. The 
remaining years of Loyola’s life were spent in perfecting the ‘‘ Constitution ’’—or 
rules of government of the Society—in arranging missions, in founding charitable 
institutions and the celebrated Jesuit College at Rome, in preaching and prosely- 
ting. This remarkable man died in the year 1556, in the sixty-sixth year of his 
age. 

The Church of Rome has canonized Loyola. His name is considered sacred 
in Catholic countries, and the relics of his early life, in Spain, are objects of ven- 
eration. On the other hand, he had been villified as much as he has been adored. 
Almost the whole vocabulary of abusive epithets has been applied to him, occa- 
sionally by Catholic and frequently by Protestant. But, there is something won- 
derful in the history of the man who has stamped himself so indelibly on a system 
that his influence has been projected through three centuries. How shall we 
defend this character? As a young man, ardent, chivalrous. By a sudden and 
natural transition he becomes an enthusiastic and devoted proselyte of the re- 
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ceived religious ideas of his time. He seems to have acted sincerely on his con- 
victions at this period. But experience subdues the romantic in his nature. To 
his devotion and enthusiasm is added a polished artfulness, and Loyola crystal- 
lizes into the Jesnit. Ambitious and filled with concentrated enthusiam; hav- 
ing a profound knowledge of the weakness and strength of human nature; know- 
ing perfectly how to turn virtue, vice or ambition to the advantage of the church; 
possessed of a finesse, a flexibility, a duplicity, a dexterity in management almost 
Machiavellian, preferring truth and gentle procedure—if convenient—but capa- 
ple of black deception and pitiless cruelty, if necessary ; believing the doctrines 
of the church verbatim et literatim, and devoted heart and soul to its interests. 
This was Loyola, and such is Jesuitism. In this organization the result of Loy- 
ola’s early military education is seen, in the strict code of discipline; in the de- 
pendence on and allegiance to the head, or general, who, in his turn, acknowl- 
edges the Pope as his director; and, in the sharp distinctions between the differ- 
ent grades. 

So skilfully has Loyola managed his ‘‘ Constitutions,” and so carefully is the 
discipline applied to the Novices, that none but the most capable can reach the 
highest and most influential grades, and all lose in the course of their training 
their influentiality—becoming automatoa—guided only by the will of the ‘‘Sup- 
erior.”” The vows of poverty and obedience wean them from the world and make 
them devoted to the order. The discipline and instruction of the Society teach 
them that the highest duty lies in working for the church. 

So in the 16th century, when the Romish organization was losing its power, 
was staggering from blow after blow from Lutherism, the Jesuit force came for- 
ward, instituted itself as a prop under the tottering edifice and gave a vitality to 
the diseased Church, which has continued to this day. The missionary enter- 
prise and flexible adaptability of the Jesuits, have largely caused the growth 
and spread of the Church power in all directions and under adverse circum- 
stances. From the days of Xavier, to the present, the Jesuit missionaries have 
displayed heroic enterprise and energy. Most romantic are some of their histor- 
ies; leaving civilization behind, crossing pathless oceans, fearless of death, plung- 
ing into unknown lands, they have penetrated everywhere; and to-night, the 
vesper melody from the Jesuit Mission bell floats out on the air in every clime. 
Truly these men deserve respect for their undying devotion! But, it is in the 
courts, in the centres of civilization, that the Jesuits have fought their most de- 
termined battles and have applied all their arts. Striving with something more 
than energy, with hope against hope; now controlling kings and being the 
power behind the throne; plotting, deceiving, committing black crimes; losing 
ground, being expelled z/ ef armis, struggling back again into power; again shak- 
en off, and finally trodden under foot ; never destroyed, but appearing again in a 
new phase, relentless and almost resistless. 

What a wondrous history, theirs! Animated, as it is, by the soul of one, 
Ignatius Loyola, who died three centuries ago. 
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ANTHROPOLOGY. 


INDO-CHINESE CIVILIZATION. 
BY A. B. STOUT, M. D. 


[Read before the Academy of Sciences, San Francisco, Cal.] 


At the last meeting of the Indo-Chinese Academic Society, of Paris, the 
Marquis de Crozier announced the return of Lieutenant Delaporte of the French 
Navy, member of the Society and principal officer of the Archzological Commis- 
sion of Cambodia, who has just arrived at Toulon on the Government transport, 
the Tonquin, and publishes the principal results derived from the Commission. 

M. Delaporte, accompanied by a part of his staff, departed from Marseilles 
on the 3rd day of October, 1881. On his arrival at Saigon, he was received with 
the utmost hospitality by M. Le Myre de Vilers, Governor of Cochin China, who 
immediately placed a steamer at his disposal and accorded to him, through the 
Colonial Council, an appropriation of 8000 francs for the initiatory expenses of 
his journey. The important navigation company, ‘‘ Roque,” offered him their 
steam cutters, proposing to transport gratuitously his staff and material during 
the entire continuance of his explorations. L. Fourés, temporary representative 
of the French Protectorate of Cambodia during the absence of M. Aymonier, oc- 
cupied himself sedulously in facilitating the final equipment of the explorers. 

From Phnom Penh, the capital of Cambodia, M. Delaporte went directly to 
the ruins of Angkor. There he was enabled finally to solve the difficult problem 
of the destination of the religious edifices of that ancient metropolis of Indo- 
Chinese civilization. His discoveries have warranted him the conclusion, both 
interesting and unexpected, that the ancient Khmer temples were dedicated to 
Brahmanism. In his explorations at Angkor-Vat, he exposed on its eminences 
the chefs @’ euvres of Cambodian sculpture of bas-reliefs, formerly brilliantly gild- 
ed pediments and entablatures, all the designs of which, as well as those whicn 
decorated the most interior sanctuary, are consecrated to the exploits of Rama 
and to the glory of Vichnu. To these gods then was Angkor-Vat dedicated. At 
Angkor-Tom new monuments were found, the most of which presented in the 
principal entablatures the exploits of Rama and of Vichnu. He there verified 
the presence of the emblem of Siva—the linga or phallus of the ancients. He 
excavated and removed the débris from the ancient palace of the Khmer kings, 
and thus brought to light the most grandiose and marvelous sculpture; terraces 
superposed on each other, decorated with superb compositions in bas-relief. The 
tricephalic elephant Iravalti is there enthroned in all the places of honor, and, 
also, in the angles of all the gates of the city, where he appears mounted by the 
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god Indra, accompanied by the two Apsaras, or celestial dancers of his paradise. 
M. Delaporte had succeeded in collecting 300 photographs, forty casts in plaster 
and a small number of original pieces of great value, when, on the 1st day of 
January he, as well as his second in staff, M. Farut, engineer, and one of his 
draftsmen, M. Tille, were compelled to yield to the fever of the country and re- 
turn to Saigon and enter the hospital, thence to embark on the first transport for 
France. Although much reduced in strength, he was enabled to endure the 
voyage, and is now a convalescent. 

The Commission, notwithstanding the departure of the chief officer, still con- 
tinues its work. M. Delaporte delegated his command with his instructions to 
Dr. Ernawhit, physician in the navy, assisted by M. Ghilardi, in charge of the 
castings, and M. Laedhric, draughtsman and photographer. 

At the date of the 16th day of January the investigation of these explorers 
was in active operation. The party, reduced to three Europeans, accompanied 
by two interpreters, twelve native soldiers and several Cambodian and Siamese 
mandarins, took the route of Batta-Bong, whence the party was shortly to embark 
upon the frigate placed at his service by M. Le Myre de Vilers, its destination 
being to reach the ruins northeast and to visit, afterward, the monuments situated 
on the banks of the Mé-kong. The operations may be continued until the mid- 
dle of March, when the heat will become too intense and the weather too stormy 
to permit Europeans to endure the severities of the climate. The Commission 
will probably return to France by the end of April or the beginning of May. 

We hope that the entire recovery of M. Delaporte will soon permit him to 
present, in person the results of his mission to the Socioty. At the same meet- 
ing the Society received a very interesting communication from M. Lion Dru, 
engineer, upon the opening of the Isthmus of Krou and the Peninsula of Malac- 
ca. The Indo-Chinese Academic Society, desiring to assure to itself the neces- 
sary aid in the explorations which it proposes to undertake in the Philippines, 
“Carolines and the Marianue Islands, as well as the researches which it is prose- 
cuting in the archives and libraries of Spain, has solicited the patronage of H. M. 
Alphonso XII, begging him to to take an interest in its proceedings, and to ac- 
cept the title of High Protector. A member of the Council, Count Alphonso 
Dilkan, has repaired to Madrid to present to the King a collection of the pro- 
ceedings and a diploma of membership in the Society. His Majesty promptly 
accorded to him the kindest reception, accepting the title thus presented him. 
The King promised to the members of the Society his most cordial aid in its ex- 
plorations in Spanish Malasia, and in their researches in the archives and the 


libraries of his kingdom. 
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THE CLIMATE OF PARIS IN PREHISTORIC TIME. 
BY CAPTAIN E. L. BERTHOUD. 


There is no reason to doubt that for a long time in the past, Paris and its 
neighborhood enjoyed a tropical climate, where dwelt the elephant and rhinocer- 
os, animals fond of heat; then, that at other epochs this country was subjected 
to glacial periods, which numerous relics of reindeer prove beyond doubt. 

We have new facts proving this: Mr. G. Vasseur has placed in the hands of 
Prof. A. Gaudry, the famous palontogical professor of the Museum, numerous 
relics obtained on the heights of Montreuil in the environs of Paris at an altitude 
of 326 feet above the sea. 

These fragments are of the quaternary period and consist of portions of the 
skeletons of bisons, elephants, and especially of reindeer, which latter, however, 
do not belong to that period of prehistoric time known as the ‘‘ Reindeer Age”’; 
for the erosion of the bed of the Seine, which at a latter age took a very large 
extension, had not then taken place. 

Thanks to this last discovery at Montreuil we can divide the Quaternary pe- 
riod into six prominent intervals each characterized by alternations of cold and 


warm climate, realizing the extreme conditions ‘‘ enter se” of glacial, temperate 
warm and torrid. To each of these corresponds a fauna and flora of special dis- 
tinctions. 


In this tropical locality of Montreuil, be it well marked, not a vestage or 
indication of man has been found anywhere.— Zrauslated from l? Exploration, Feb. 
22, 1882. 


MISSOURI ARCHASOLOGY. 
BY O. W. COLLETT, ST. LOUIS, MO. 


[Read before the Missouri Historical Society, February 22, 1882.] 

On April 14th last, I took the afternoon train to Kirkwood, and thence afoot 
went down to Fenton, stopping by the way a little while at the Cerre Sulphur 
Spring. I slept at the village, and next morning, which was Good Friday, re- 
traced my steps as far as the Spring, and there and in the neighborhood spent 
the forenoon. 

The day is fixed forever in my memory, for I do not remember ever to have 
experienced the like of it, or an occasion on which the aspects of nature impress- 
ed themselves so vividly on my imagination. The transparent atmosphere was 
the special charm. 

Cerre Spring is in fact two separate fountains, one impregnated with sulphur, 
the other with salt, whose waters have been united and gush forth as one stream. 
It is situated one and one-fourth miles from Fenton, about the centre of a piece of 
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level land three or four acres in extent, and which is the mouth or junction with the 
second bottom of the Meramec, of a small valley through which a rivulet meand- 
ers. The Spring is a hundred paces west of a hill, and discharges its waters 
about a foot below the surface of the earth into a deep trench. It appears to 
flow beneath a small marsh, and it may be that excavations of sufficient depth, 
made thereabouts, would bring to light animal remains. 

The second bottom, or valley proper, of the Meramec, is hereabouts near a 
mile wide. Benches or terraces, more or less inclining, but much higher than 
the alley, jut out from the hillsides to the westward. The present valley was 
once, perhaps far back in quaternary times, the bed of an immense lake or river, 
and the terraces may then have corresponded to what is now the second bottom. 

The locality around Cerre Spring once abounded in archeological objects; 
but sixty years ago people began to carry away the ‘‘Indian curiosities.’”” As 
they were called, found there, and as they have continued to do so until the 
present time the supply is well nigh exhausted. On the flat land near the Spring 
arrow points are found occasionally, and directly opposite westwardly, about one 
hundred yards distant, the plateau is strewn with fragments of thick pottery, 
which was probably made, and certainly used on the spot. On the same ground 
also some noteworthy implements have been picked up. The potsherds vary in 
size from quite small pieces to six inches square and in thickness from half an 
inch to one anda quarter inches; they appear to be of the same composition as to 
material, as what is usually designated Mound-Builders’ pottery, loam, with a 
small portion of pounded shells intermixed. Some of the fragments at least are 
of vessels that could have held thirty gallons, and were ornamented near the rim 
with cross-lines, or simple indentations, or finished plain, probably according to 
the fancy of the maker. In form they were wide shallow pots. No whole ves- 
sel or a large piece of one of this class of pottery I believe has ever been found. 
Similar pottery has frequently been discovered in the immediate vicinity of Salt 
Springs, but I am informed nowhere else. These two facts seem to justify us in 
determining its use and giving to it the name by which it is commonly known, 
salt kettle pottery, For the most part it has been well fired. I have never seen 
a fragment which showed salt glaze; nor do I know of a single instance of salt 
having been found in a mound or burial place. It is possible that the water was 
evaporated only so far as to produce concentrated brine, or that evaporation was 
produced by the heat of the sun. 

It is certain that white men did not make this pottery; and it appears that 
the Indians before Europeans came among them did not use salt; besides, it is 
impossible that Indians could have made such large vessels without our having 
certain knowledge of the fact. I am inclined to think that the makers of this 
pottery, the constructors of the stone graves, and the builders of the mounds were 
one and the same people. The implements referred to just now were picked up 
by myself. One is a fragment of limestone about five-eights of an inch thick, in 
form an size much like the blade of an iron hatchet broken off below the swell of 
the eye, and ground at the cutting line three-quarters of an inch wide on both 
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sides to an edge; the other a triangular or canoe-shaped flint seven inches long, 
one inch broad on the face, tapering to a point at one end and nearly so at the 
other, the apex of all the angles ground off, and the less pointed end somewhat 
’ rounded by the same process. I cannot conjecture the use of these implements. 
I have since obtained from Mr. Wm. Kaut a fragment picked up in Fenton of 
what seems to have been a precisely similar implement, but ground all over. 

Between the pottery ground and the hill, but at some little distance from the 
former, many potsherds of the usual thickness are found; and in one spot, on a 
previous occasion, a companion (Dr. Chas. D. Stevens) and I dug into a deposit 
of muscle shells, perhaps half a bushel. I am inclined to think ordinary pottery 
was manufactured hereabouts. For some distance up the little valley already 
mentioned, flint lances are thrown out by the plow, though rarely a fine specimen, 
and once in a great while a small axe. 

On the terrace which extends around the hill to the west of the Spring and 
on the hill itself, were once altogether five or six burial places; groups of stone 
graves, each grave formed by placing fiat stones edgewise in the earth as has 
often been described. All that were situated on the terrace have been rooted 
out long ago, and their stones used to build the foundations and chimneys of 
neighboring farm houses. The burial place on the hill still remains, but every 
grave has been opened. Mr. Wickersham, a grandson of Jacob Wickersham, 
who settled on the Meramec in Spanish times, informed me on my way from 
Fenton that there was still one undisturbed cyst, and described the exact spot 
where it could be found. Toward noon I turned my back upon the valley and 
set out to follow up Mr. Wickersham’s directions, though with strong misgivings 
of the trustworthiness of his information. On entering the woods a rabbit started 
under my feet, bounded away a few paces and then stopped and took a delib- 
erate look at me. A little farther on my attention was attracted by a bright white 
flower, peeping out from between the roots of a tree, the first greeting of spring, 
its beauty greatly enhanced, like a maiden’s in a locality where marriageable girls 
are few, there being none others to be seen. I stooped down and plucked it, 
and even brought it home pressed in my note book; it was the blood root, but I 
admired it none the less. Next day many were seen, and on Sunday they were 
abundantly common. Having gained the top of the hill and being well acquaint- 
ed with the locality, I had no difficulty in finding the spot to which I had been 
directed ; but the grave was not an exception to the others. Presently I sat down 
upon aslab, which had served as the cover of a cyst, surveyed the country around, 
watched the movements of the clouds and mused. Around me were the ves- 
tiges of ancient peoples—of men whose coming, whose sojourn, whose departure 
are problems unsolved—the dead records of a past and almost its only records, 
still, awaiting an interpreter. My foot rested upon a fragment of limestone, 
in which were imbedded a number of fossils. I took out the hammer and broke 
off several, which, on my return to town, I gave to Dr. Hamback. Overhead 
was a gourd depending upon a dead vine. I reached out and plucked it. This 
species and others are indigenous. They grew in the days of the pottery makers 
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and appear to have served as the models of some of their vessels. In many of 
their pots there is an imitative resemblance to gourd forms, and occasionally so 
exact that one would imagine the clay had been dexterously built up around the 
fruit and the latter subsequently removed by the burning process. But this 
could scarcely have been, as the plastic material would have cracked in drying, 
had its contraction been resisted by a rigid substance within. 

Fenton is an old place. Long before the Fenton of to-day, the locality was 
a rendezvous of the Indian and before him the site of a town, probably coeval 
with the Mound-Builders, whose population disappeared centuries ago. The 
locality early attracted attention from the fact of its being a vast graveyard, and 
the river just there affording the first convenient ford above its junction with the 
Mississippi. Lieut. Long describes it in 1819, and Beck’s Gazetteer in 1823 speaks 
of ruins supposed to be of a prehistoric fort. In 1818 people began to open the 
graves. They found to be twenty-five to fifty inches in length. Mr. Roessel in- 
formed me that not long ago (within three years) he had discovered a cyst at 
Fenton not over sixteen inches long. It was imagined by many that they were 
the tombs of a race of pigmies, and a ‘spirited contest arose, conducted in the 
columns of the A%ssourt Gazette. It need not be said that the notion of a race 
of dwarfs was unfounded. None of those receptacles of the dead are now in ex- 
istence; they were destroyed by degrees by curiosity-hunters, in the building of 
the town and cultivating the adjoining fields. The ruins of the fort, or of what- 
ever it may have been, have also disappeared. All that remain of the ancient 
necropolis and the people who dwelt thereabouts are three mounds on the river’s 
bank, innumerable potsherds and fragments of flint littering the earth. Some 
whole vessels, many flint implements, a few axes and perhaps other objects of 
stone found in times past, have been taken away and are now scattered over the 
country. I, myself, have collected some specimens on the spot, and from time 
to time obtained others which had been found there, though few that are note- 
worthy by reason of their form or workmanship. 

On the top of the hill at which the upper end of the village abuts, there are 
several stone heaps which may be artificial, and at short distance below Fenton, 
on a hill a!so, as I am informed, there is a shell heap. 

Southeastwardly, about three miles distant from the village, is Clamorgan’s 
salt spring, the site of the first salt works erected west of the Mississippi. There 
is of record a document which gives us an authentic account of this primitive es- 
tablishment. The factory, situated within fifty paces of the spring, was forty feet 
long, twenty feet wide and built of posts planted upright in the ground, after the 
manner of all the wooden houses of the time. The furnace, which was con- 
structed of stone, was as long as the building, and its equipments consisted of 
forty-four square cast-iron cauldrons two feet two inches by two feet two inches, 
weighing 200 pounds each, and eight lead cauldrons two feet nine inches by two 
feet three inches and eleven inches deep. In September, 1792, the establish- 
ment, brand new, and unused, was rented to Thomas Tyler, together with the 
following implements, slaves and outhouses: A new ox-cart and two yoke of 
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cattle; four negroes, Charles, twenty-five years of age, worth $600, Sam, twenty 
years of age and George fourteen years, worth $500 each; and James, thirty years 
old worth $400, and their clothing; and four little cabins near by. The lessee 
was authorized to cut as much wood as he needed on the premises. Clamorgan 
was to receive thirty (minots) bushels of measured dry salt as the monthly rent, 
and in case of any failure $6 for every bushel of salt not delivered according to 
contract, and besides, if any kettle were broken, Tyler was to pay five pounds of 
lead for each pound of iron in the broken cauldron, that being the price it had 
cost. We have here an apt illustration of the value of old documents. I have 
just been quoting from a legal instrument executed nearly one hundred years ago, 
a paper in which one would scarcely expect to find anything that would interest 
us to-day, and it furnishes a definite account of the construction, extent, and 
equipment of the first salt works in Missouri; the price of men, farm slaves, and 
the relative value of several articles of merchandise at that date (archive 2,893). 

In the immediate vicinity of the Spring there are several groups of stone 
graves; but every cyst has been opened and its contents disturbed. I have never 
heard of any thick or salt-kettle pottery having been found in the neighborhood 
of the Spring. 

Beyond Fenton, in the direction of Meramec Station, I discovered several 
localities where spear-heads can be found, which I examined carefully ; but al- 


though my searches were rewarded with finds, there was not a single fine speci- 
men among them. 





MINING AND METALLURGY. 


THE SUBSTANTIAL PROSPERITY OF COLORADO. 
BY HON. THOS. M. PATTERSON. 


* * * For the twenty-seven years beginning with 1850, the 
money invested, the labor expended and material used in mining for precious 
metals in the United States, are fairly estimated at $709,000,000, while the money 
returns therefrom, and created values in mines and mills, amount to $2,200,000,- 
000, giving to the investors more than 200 per cent as actual profit. Within the 
last twelve years the mining States and Territories have produced more than 
$875,000,000 of gold and silver bullion—the highest value of any of the years 
being $95,000,000 and the lowest being $52,000,000. 

For the same period of twelve years the struggle for the supremacy in the 
contest of precious metals had been with California and Nevada. Like well- 
matched athletes, now one seemed to prevail and now the other. 

Colorado, though robust and aspiring, seemed a pigmy beside these giants, 
but in 1879 she took up the gauntlet, and from a product of $8,000,000 the pre- 
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ceding year, that year came to the front with more than $17,000,000. California 
gave to the world the same year $18,000,000, and Nevada contributed nearly 
$22,000,000. But their insignificant triumph of that year was their last. The 
infant had grown into a man, aye, it became a giant, for in 1880 Colorado, from 
its river beds and mountains made the world the richer $23,000,000, while Cali- 
fornia and Nevada followed in the rear, the one with $19,000,000 and the other 
with but $15,000,000. 

But unapproachable as is our State in the production of the royal metals, ex- 
ploration and experiment have shown that States gray with age and decorated 
with a century’s industrial badges for achievements in the arts where coal and 
iron are used, have just reason to fear the rivalry of this youngest of the sister- 
hood in all branches of mechanical industry where the intervention of the humble 
metals is invoked. Colorado, while it leads the van in furnishing the material 
for the world’s money—the metals of which crowns are made, and flashing coro- 
nets and tinsel, and fashion’s baubles, is equally in the front with vast stores of 
what commerce terms the baser metals, but which in their universality of use and 
adaptability to every phase and necessity of a world’s rugged and healthful wants 
are in fact by far the nobler. 

The age of gold and silver in Colorado has been supplemented by the age of 
iron and coal. Pennsylvania through its blast furnaces and coal beds has become 
the second State in the Union, both in wealth and population. California, from its 
golden sands, has wrought itself into a giant commonwealth, the gateway to the 
Union for the commerce of the Pacific Islands, and 400,000,000 of Asiatic peo- 
ple. Colorado has within her borders the metals and minerals of both these 
great States in equal degree. While she has outstripped the one in the joint pro- 
duction of gold and silver, she has of iron and coal, that which ere a generation 
passes, will make her the rival of the other in that vast net-work of mechanical 
devices fashioned from them, which are so interwoven with human life that they 
form a part of its warp and woof. Every quarter and section of the State is 
pregnant with the wealth which forms the sum of its greatness. The golden 
fissures of Gilpin and Boulder, the silver fissures of Clear Creek, Summit, Custer, 
the Gunnison and San Juan, are reservoirs of the two metals which will not be ex- 
hausted until the primeval curse dooming man to labor shall be revoked. The 
coal beds of Las Animas, Fremont and Gunnison, the iron joined in nature’s wed- 
lock to them, the clays, silicates, timber, grasses, soils in every section of the 
State where the sun shines and the winds blow, make up a grand total of material 
elements which invites capital to profitable investment and labor to generous re- 
muneration. 

The world recognizes that Leadville is the most magical city of the age. 
From its mines and smelters more silver annually flows into the arteries of the 
world’s commerce than is supplied by any entire State or foreignland. In Pueblo, 
with its vast steel works and iron furnaces, its product of Bessemer and pig, its 
proximity to vast beds of coal and iron, its railroad facilities and geographical 
position, we but anticipate the future Birmingham or Pittsburg of the great and 
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growing West. In Denver we behold the Queen City of the mountains and the 
plains. For five hundred miles north, south, and west, the continent pays con- 
stant tribute, Twelve lines of railway, which are still stretching out their iron 
arms to encircle new possessions, carry in and out the moving multitudes and 
distribute the contents of her warehouses and the products of her shops. She is 
without a rival, and envy has been silenced in her presence. * * * — 
La Plata Miner. 


ANALYSIS OF LEADVILLE ORES. 
BY D. BAUMAN. 


As a fair average of Leadville ores I give the analysis of lots stored at our 
smelters, from all divisions of the camp: 


| . SILVER. LEAD. SILICA, MET. IRON. 
TONS. | 
OZS. PER TON.| PER CENT. PER CENT. | PER CENT. 





LOTS NO. 





309° 35 35 15 18 


| 
200 35 40 12 23 
| 


5 300 18 II 18 
10 100 7 12 20 
35 fe) 30 20 
140 6 62 
200 2 50° 4% 
80 > a 2 
75 35 5 
85 44 5 
100 22 28 
55 27 10 
45 28 30 
80 30 16 
48 18 24 
48 22 28 
75 42% 15 
800 2 5 
80 16 10 
2,000 3 4 
10 6 18 
20 5 
520 IO 
68 15 
57 8 
153 40 
424 15 
140 2 
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GENERAL MINING NEWS FROM COLORADO. 


GENERAL MINING NEWS FROM COLORADO. 


PITKIN COUNTY. 


The Farwell Consolidated Mines embrace 19 claims in and about Independ- 
ence or Farwell Pitkin County, Colorado. The following are the most exten 
sively worked: The Independence, Last Dollar, Mammoth and Mount Hope. 
The first two have been worked about 300 feet on the veins, with some stoping ; 
tunnels are driven to reach the vein at a considerable depth, and are within 40 feet 
of the ore-bodies. In March, the average yield of gold ore was $26; in April, 
$32 per ton. The company operates its own mill of 50 stamps, 30 of which 
have been running all winter. The mill is wet crushing, amalgamation process ; 
the concentrates are caught on blankets and buddled. The following statement 
is the quarterly output: January, $25,000; February, $29,000; March, $38,- 
ooo; to April 15th, $19,500. 

The Hamilton Company has finished the survey of its placer and lode 
claims, and will receive a patent for them from the Government in a short time. 
This property, adjoining as it does the Farwell, is known to be very rich and the 
Company is doing a wise thing to obtain ownership of the land before develop- 
ing the mines. 

CHAFFEE COUNTY. 


The mines of the Chalk Creek District, including the Alpine, St. Elmo and 
Hancock mines, are getting into shape, preparatory to an early resumption of 
active mining. At Alpine the Diamond Queen Company is developing its prop- 
erty, consisting of several lodes, the most important of which, the Diamond 
Queen, is opened by an incline of 135 feet, from which a drift has been run 
north and south about 25 feet each way. Some good ore is reported to be ex- 
posed in the workings, and the company propose, during the coming season, to 
erect machinery and ship ore to the Buena Vista sampling works. The grade of 
the ore from the Kerber Creek mines is said to be improving, some of it showing 
a net gain of 50 per cent in value. 

GILPIN COUNTY. 


The numerous claims in the vicinity of Central City, many of which are 
worked by private parties on leases, continue, as at last report, shipping consid- 
erable quantities of ore. The Wyandotte Consolidated Company is pushing ex- 
plorations on the west lower level from the working shaft on the Wyandotte vein. 
The Cameron Consolidated Company is meeting with a fair degree of success in 
the operation of its properties. 

GRAND COUNTY. 


One of the properties in the North Park that is reported showing up ex- 
tremely well for the amount of work performed on it is the Wolverine. There 
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are five feet of good mineral in the breast of the lower tunnel and nearly 600 
tons of ore on the dump. 
GUNNISON COUNTY. 

Tomichi District, in this county, is a section which gives promise of becom- 
ing one of the most important mining districts in the State. In Buckhorn Gulch, 
which forms a portion of the district, the quartz carries sulphurets and, in some 
places, wire silver. Several new and important strikes have been reported dur- 
ing the last few weeks. 

CLEAR CREEK COUNTY. 


The mines of this county, particularly those in the immediate vicinity of 
Georgetown, continue to make large shipments of ore that averages about 200 
ounces of silver to the ton. Several of the leading Georgetown mines are ship- 
ping small lots of ore, some of which runs as high as 1,000 ounces to the ton. 
The Red Elephant Company is reported to have a good vein of ore exposed in 
the eighth level that mills from 50 to 150 ounces. At Idaho Springs, the mining 
interests are reported to be prosperous. When the Freeland resumes operations, 
which it is said will soon be done, this section will be one of the busiest in the 
State. At Dumont, the Unadilla Mining Company is taking some good smelting 
ore from its Eagle lode. The Albro Company has exposed a vein of good ore 
between four and five feet wide, fifteen inches of which is smelting ore that 


yields $109 a ton, net, the rest being concentrating and milling ore. The mill 
treats about twelve tons every twenty-four hours, and a weekly shipment of one 
car load of smelting ore is made to the Argo works. 


LAKE COUNTY. 

The mining interests of the Carbonate camp continue in the prosperous 
condition that has been noted for some time past. The large output of the mines 
is maintained, and there are unmistakable signs that, unless some unusual inter- 
ruption should occur, the product of the mines for the current year will be larger 
than ever before, surpassing even the best days of the Little Pittsburg, Chrysolite 
and Little Chief. While the large output is maintained, prospecting work is still 
carried on with great diligence, particularly in the mines located on Fryer Hill. 
The Amie strike, concerning the value of which considerable doubt was at first 
expressed, is said to be showing up better than ever, some of the ore extracted 
netting $400 to the ton. The new manager of the Chrysolite has taken charge 
of the mine, and is starting considerable prospect work. The Climax has given 
two more leases on sections of the mine. The Robert E. Lee Company is meet- 
ing with renewed success in the development of its mine, large bodies of ore be- 
ing reported exposed. The little Chief is doing poorly ; it is said that there will 
shortly be a change made in the mine management. There is considerable work 
doing on the Big Pittsburg property, and the prospects are a little brighter. 


PUEBLO COUNTY. 


The first steel rail ever produced in Colorado was turned out the Pueblo 
works at about four o’clock on the 11th day of April, 1882. This marks a new 
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era iu the history of Colorado’s industries. It is one of the State’s most import- 
ant stepping stones to a greatness which is already astonishing the world. 


ASTRONOMY. 


ASTRONOMICAL NOTES FOR JUNE, 1882. 
BY W. W. ALEXANDER, KANSAS CITY, MO. 


THE SUN. 
Date. Right Ascension. Declination N. Equation of Time. 
Ist. 4h. 37m. 22° 6! 2m. 248. — 
5th. 54 22 35 46 
roth. 14 23 02 50 
15th. 35 23 20 12 + 
2oth. 56 23 29 18 
25th. 17 23 23 21 
3oth. 38 23 69 22 
MERCURY. 


Date. Right Ascension. Declination N. M. T. of Transit. 
Ist. 6h. 20m. 25° o1’ th. 39m. P.M. 
5th. 6 34 24 13 1 38 

roth. 6 45 22 58 29 

15th. 6 48 21 37 32 

2oth. 6 44 20 19 48 

25th. 6 33 19 18 18 

30th. 6 18 18 40 40 

Semi-diameter on the 1st, 4”; on the 3oth, 5.8”. 
VENUS. 


Date. Right Ascension. Declination N. M. T. of Transit. 
Ist. 6h. 29m. 24° 41’ th. 48m. P. M. 
5th. 6 50 24 27 I 54 

roth. 7 16 23 «54 00 

15th. 9 42 23 05 06 

2oth. 8 08 21 59 12 

25th. 8 33 20 38 18 

30th. 8 57 19 03 22 

Semi-diameter on the rst, 5.8”; on the 3oth, 6.5”. 
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MARS. 


Right Ascension. Declination N. M. T. of Transit. 


Date. 
4h. 23m. P. M. 


Ist. gh. 03m. 18° 14’ 
roth. 9 24 16 40 rote) 
2oth. 9 46 ™4 42 52 
30th. IO 09 12 35 35 
JUPITER. 
Declination N. M. T. of Transit. 
Ist. 4h. 30m. 21° 18! 1th. 48m. A. M. 


15th. 4 44 21-47 Il 07 
30th. 5 o1 22 14 10 16 


Semi-diameter on the rst, 15.5”; on the 3oth, 15.7”. 
It is visible as morning star in the constellation Taurus, and too near the 


Date. Right Ascension. 


Sun for its satellites to be observed. 
SATURN. 
Date. Right Ascension. Declination N. M. T. of Transit. 
ist. 3h. o8m. 15° 29’ roh. 25m. A. M. 
15th. $ 15 15 55 9 37 
30th. Bax 16 19 8 44 


Semi-diameter on the 1st, 7.7”, on the 3oth 8”. 
It is west of the Sun and will rise about 2h. before the dawn of morn. Ap- 


parent elements of its ring: Outer Major Axis 37.3”; Minor Axis 14.3”; Inclin- 
ation of northern Semi-Minor Axis to circle of declination from north to east, 1° 
32’; elevation of the Earth above the plane of the ring, 22° 37’; elevation of the 
Sun, 21° 40’; Earth’s longitude from Saturn counted on plane of ring from the 
ring’s ascending node on Equator, 102° 31’; Ecliptic, 59° 26’. 
URANUS. 
Date. Right Ascension. Declination N. M. T. of Transit. 
Ist. 11h. 03m. 6° 50’ 6h. 23m. P. M. 
30th. Ir 06 6 35 4 33 
It is in the constellation Leo about 15° east of Regulus, the brightest star. 


LIVING ON MOUNT A:TNA. 


Hitherto the hospice of the great St. Bernard, which stands 8,200 feet above 
the level of the sea, has enjoyed the distinction of being the most elevated inhab- 


ited building in Europe. This honor it can now no longer claim. During the 
past year the city authorities of Catania, in Sicily, have caused to be erected near 
the summit of the great volcano, Mount A‘tna, an astronomical observatory 
which stands 2,943 meters above the sea level, or fully 1,000 feet higher than the 
hospice of St. Bernard. The structure is nine meters in height, and covers an 
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area of 200 square meters. It consists of an upper and a lower story, and is 
built in a circular form. In the lower story there rises a massive pillar, upon 
which is placed the great refracting telescope. The lower story is divided into a 
dining-room, kitchen and storerooms. In the upper story there are three bed- 
rooms intended for the accommodation of astronomers and tourists visiting the 
establishment. The roof consists of a movable cupola or dome. From the bal- 
conies of the upper story a prospect of vast extent and grandeur is presented. 
The spectator is able to see over half the island of Sicily, the Island of Malta, 
the Lipari Isles, and the province of Calabria, on the mainland of Italy. The 
observatory is erected upon a small cone, which will, in the case of eruption, 
protect it completely from the lava stream, which always flows down on the op- 
posite side of the volcano. 
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HANDBOOK OF INVERTEBRATE ZoOLocy. By W. K. Brooks, Ph. D. Octavo, 
pp. 392. Boston: S. E. Cassino, 1882. For sale by M. H. Dickinson, 


$3.00. 

This work, which is most handsomely presented by the publisher, is a care- 
ful and minute description of some typical forms of the invertebrata, with cuts, 
mostly made for the purpose, and many of them drawn by the author himself, 
illustrating every essential point in their structure. 

To students intending to prosecute their researches no handbook could be 
used more likely to thoroughly prepare them. ‘The author says: ‘‘In the 
treatment of each type I have not attempted to make an exhaustive monograph 
for the use of specialists, or to present all that is known about it; but simply to 
call the attention of the beginner to the structural features which he can readily 
observe for himself.’”” This he has done most minutely with the Protozoa, 
taking as examples the shapeless Amceba and the more advanced Infusorians, as 
the Vorticella, the Calcareous Sponges and the Hydroida; the Radiata, including 
the Medusz, the Star Fish and the Sea Urchin; the Articulata, typified by the 
Earthworm and the Leech; the Crustacea, including the common Crab, the 
Crayfish and Lobster and the Cyclops; the Mollusca, represented by the bivalve 
Mussel and the Squid. 

In each of these classes a careful description is given of the development, 
anatomy, external and internal structure, and metamorphoses of each example, 
and nothing seems to have been left undone that is necessary for the information 
of the student. For instance, thirty-two pages are devoted to the grasshopper, 
including full details of the hard parts and its internal conformation, twenty to 
the earthworm, etc. The illustrations are very well executed. The work will 
rank among the best of the present day for the use either of teachers or students. 

VI-8 
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ATLANTIS, THE ANTEDILUVIAN WorLpD. By Ignatius Donnelly. Illustrated; 
12mo. pp. 490. New York: Harper & Brothers, 1882. For sale by M. H. 


Dickinson, $2.00. 

Whether we adopt the conclusions of the author or not, we must certainly 
give him credit for sustaining them creditably with facts, arguments and plausible 
theories, and no one who commences to read it will fail to finish it and to be 
surprised at the number of authors drawn upon and the wide scope of research 
manifested, as well as the cumulative evidence thus secured. 

To give an adequate idea of the purpose of the work, we quote from the 


first chapter: ‘‘ This book is an attempt to prove several distinct and novel 
propositions. These are, (1) That there once existed in the Atlantic Ocean, op- 
posite the mouth of the Mediterranean Sea, a large island, which was the remnant 
of an Atlantic continent and known to the ancient world as Atlantis. (2) That 
the description of this island given by Plato is not, as has long been supposed, 
fable, but veritable history. (3) That Atlantis was the region where man first rose 
from a state of barbarism to civilization. (4) That it became, in the course of 
ages, a populous and mighty nation, from whose overflowing the shores of the 
Gulf of Mexico, the Mississippi River, the Amazon, the Pacific coast of South 
America, the Mediterranean, the West coast of Europe and Africa, the Baltic, 
the Black Sea and the Caspian were populated by civilized nations. (5) That it 
was the true Antediluvian World, the Garden of Eden, the Gardens of the Hes- 
perides, the Elysian Fields, the Gardens of Alcinous, the Mesomphalos, the 
Olympos, the Asgard of the traditions of ancient nations, representing a univer- 
sal memory of a great land where early mankind dwelt for ages in peace and 
happiness. (6) That the gods and goddesses of the Ancient Greeks, the Phceni- 
cians, the Hindoos and the Scandinavians, were simply the kings, queens and 
heroes of Atlantis; and the acts attributed to them in Mythology are a confused 
recollection of real historical events. (7) That the Mythology of Egypt and 
Peru represented the original language of Atlantis, which was sun-worship. (8) 
That the oldest colony formed by the Atlanteans was probably in Egypt, whose 
civilization was a reproduction of the Atlantic island. (9) That the implements 
of the Bronze Age of Europe were derived from Atlantis. The Atlanteans were 
also the first manufacturers of iron. (to) That the Phoenician alphabet, purest 
of all the European alphabets, was derived from an Atlantean alphabet, which 
was also conveyed from Atlantis to the Mayas of Central America. (11) That 
Atlantis was the original seat of the Aryan or Indo-European family of nations 
as well as the Semitic peoples, and possibly also of the Turanian races. (12) 
That Atlantis perished in a terrible convulsion of nature in which the whole 
island sunk into the ocean with nearly all its inhabitants. (13) That a few per- 
sons escaped in ships and on rafts and carried to the nations east and west the 
tidings of the appalling catastrophe, which has survived to our own time in 
the Flood and Deluge legends of the different nations of the Old and New 


Worlds.” 





BOOK NOTICES. 117 

Every point of the above is supported more or less strongly ; maps showing 

an extensive shoal in the Atlantic, demonstrated by the soundings of the Chal- 

lenger, the Dolphin and other exploring vessels are given; ethnological illustra- 

tions are presented, etc. In short, is a most fascinating book, and it will un- 
doubtedly arouse much interest in the subject. 


ZELL’s CONDENSED CycLop&p1a. By L. Colange, LL. D. One volume, octa- 
vo: pp. 984; Philadelphia. T. Ellwood Zell, 1882. For sale by H. C. 
Train, Agent; $7.50. 

This volume contains in a condensed form a general fund of critical and 
practical information upon every branch of knowledge that is at all likely to be 
required by ordinary readers or in the family circle. It is corrected and perfect- 
ed down to the present day, and is copiously illustrated with maps and engrav- 
ings. No work of the kind furnishes at so low a price the same amount of val- 
uable and useful reading in so convenient a shape. 


Morocco: Irs PeopLe AnD Piaces. By Edmond De Amicis. Octavo: pp. 
374. G. P. Putnam’s Sons, New York. For sale by M. H. Dickinson; $2. 
This is another of the wonderfully brilliant and enthusing books which have 

brought Signor de Amicis to the front as one of the best travel-book writers of 

the present day. His description of persons and places have a life-likeness about 
them which few writers can equal, while his grouping of salient points either in 
history or philosophy is skillful and artistic. 

The subject of this volume is one little known at the present day and it will 
therefore create a double interest in the minds of his readers. In his treatment 
of it he will bear comparison with our own Irving, whose style is somewhat sim- 
ilar, though less sparkling and vivacious. The titles of the chapters alone will 
arouse interest, which will by no means decrease on perusal. They are as fol- 
lows: Tangiers, Mahomet, Had-el-Garbia, Alkagar-el-Kebir, Ben-Auda, Beni- 
Hassan, Fez, Arzilla, etc., etc. The illustrations are good and the make-up of 
the book is first-class. 


Tuomas CarRLyLe. By James Anthony Froude, M. A. Two volumes in one; 
12mo.: pp. 280; New York; Harper & Bros., 1882. For sale by the Kan- 


sas City Book and News Co.; $1.00. 

Carlyle, during his lifetime, frequently expressed the wish that no biography 
of him should be published, but, becoming convinced that such a wish was in 
vain, turned his journals, correspondence, one or two autobiographies and a 
memoir of Mrs. Carlyle, to be used as he pleased. From these materials the 
‘present volumes have been made up. They include his life from infancy to forty 
years of age, and necessarily present him in his natural and normal character, 





118 KANSAS CITY REVIEW OF SCIENCE. 


whether as to his associations or literary tendencies and occupations, though he 
had not by any means reached the acme of his fame at that time. 

His life was in most respects an exemplary one, for though hasty in temper 
and sometimes rough in speech, he was industrious, affectionate and just. His 
biographer says ‘‘ When the Devil’s advocate has said his worst against Carlyle, 
he leaves a figure still of unblemished integrity, purity, loftiness of purpose and 
inflexible resolution to do right, as of a man living consciously under his Maker’s 
eye and with his thoughts fixed on the account which he would have to render 
of his talent.” The book is a cheap but well printed edition, illustrated with por- 
traits and representations of localities. 


GARFIELD’s PLace tn History. By Henry C. Pedder. Octavo: pp. 104. G. 
P. Putnam’s Sons, New York, 1882. For sale by M. H. Dickinson; $1.25. 
This essay is a careful analysis of the character of the late President and a 

faithful comparison of his position when assassinated with that of Mr. Lincoln and 

other rulers under similar circumstances, taking into account the status of the 

Government at the different times. 

In comparing Mr. Garfield with his predecessors he says, ‘‘ In order of Prov- 


idence, Washington represented national independence; Lincoln national unity 
and Garfield national independence and unity, made stronger and more beautiful 
for the force of his intellectual grasp, his nobleness of life and his breadth of cult- 
ure.” As an orator and scholar, he justly places him in the foremost rank of 
Americans and properly holds him up as an example to American worth. 

It is a well written essay and the future historian will doubtless justify many 
of the author’s conclusions. 


OTHER PUBLICATIONS RECEIVED. 


The Inception, Organization and Management of Training Schools for 
Nurses, from the Bureau of Education; Third Annual Report of the Archzologi- 
cal Institute of America; Official Army Register for 1882; Journal of the Ameri- 
can Agricultural Association; The Currents and Temperatures of Behring Sea, 
(Appendix 16 to U. S. Coast and Geodetic Survey for 1880), by W. H. Dall; 
Centennial History of Licking County, Ohio, by Isaac Smucker; The Opium 
Habit, Its Successful Treatment by the Avena Sativa, by E. H. M. Sell, A. M., 
M. D., New York; Zhe Millstone, April, 1882, Indianapolis, $1.00 per annum; 
The Death-Rate of Memphis, by Geo. E. Waring, Jr., Newport, R. I.; The Ed- 
ucation of the Blind, a historical sketch by M. Anagnos, Boston; Soils and To- 
bacco Lands of Missouri, by G. C. Swallow, LL.D.; Money and Its Substitutes, 
by Horace White, New York; Imports, Exports and the French Treaty by J. K. 
Cross, Esq., M. P., London, England; Creation or Evolution, Geo. C. Swallow, 
LL. D., Columbia, Mo.; Johns Hopkins University Circular, No. 13, Proceed- 
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ings of University Societies and Objects of Important Papers read at recent meet- 
ings; Notes on the Mineralogy of Missouri, by Prof. Alex. V. Leonhard, Wash- 
ington University, St. Louis, Mo. 





SCIENTIFIC MISCELLANY. 


THE PROBLEM OF LIFE. 
BY DAVID ECOLES. 


Out on a boundless, surging sea, 
With unknown port or destiny, 

Our feeble lives are thrown; 
Against life’s breakers dark we toil 
And struggle through the dread turmoil 

With many a weary groan. 


From whence we came, no man can say— 
We know but this: we’re here to-day 
A transient life to run; 
In vain we try to recollect 
Our being’s dreamy retrospect 
Beyond mind’s horizon. 


Such as we’ve been, we yet must be, 
Still changing through eternity 
And toiling to attain 
A mirage happiness in view, 
And which we franticly pursue 
O’er life’s tempestuous main. 


Above, around, beneath, within, 
We hear the surge’s awful din 
In elemental strife ; 
To seize the reins of ruling power— 
This the vast problem of the hour— 
The problem of our life. 


For this we toil, for this we wait, 
For this unite or segregate, 

Through life’s tumultuous course ; 
The moral laws we frame to bind 
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The promptings of the uncurbed mind, 
Express, alas! but force. 


Adjustments to surroundings change, 
And vice, with transformation strange, 
To virtue turns betimes ; 
E’en Love, emotion sacred, bless’d! 
Fixed on some being prepossessed 
We number with the crimes. 


Up through the swaying, toiling throng, 
Scarce knowing right or knowing wrong, 
All blindly do we press ; 
Around us sink, with dying wail, 
The friendless, ignorant and frail, 
And few relieve distress. 


We cry for justice through our tears, 
But no responsive being hears 
Our heart-sore lamentation ; 
E’en when we fain would share alike, 
No human power, for us, can strike 
The infinite equation. 


Each ego-seat—that unseen thing— 
For greater power is centering, 
And by accretions rise ; 
The atoms coalesce, and then 
The molecules, then cells, then men, 
Up through the boundless skies. 


For power alone, for this they strive! 
The greatest unions men contrive 
Have only this in view : 
Some mightier grasp on life to take, 
Some mightier destiny to make, 
Nor knowing whereunto. 
* * * * * * 


The heart desponds. This dreary theme 
Shuts out e’en Hope’s inspiring beam 
That buoys us o’er life’s storms ; 
Yet see! an inspiration bright 
Illuminates our darkened sight, 
And all the scene transforms ! 
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Still persevere, ye toiling throng! 
But know, the strength for which you long, 
Is safe in Wisdom’s power ! 
You glean but fragments, while the pure 
Discern this truth, eternal! sure! 
With Justice dwelleth Power! 


Into this central truth doth fate 
Make every purpose gravitate, 

And work for good alone ; 
Far, far beyond man’s feeble will 
Abides a Power that guideth still— 

Unmeasurable, unknown! 


Each seifish thought, by law, must tend 
Unto the universal end, 

And for the common weal ; 
Dependencies with power increase, 
And thus all tyranny must cease 

When other’s ills we feel. 


Hope on! for Time will lift Death’s veil, 


And solve life’s problem, though men fail ; 
And might and right unite; 

We’re building higher than we know, 

And safe are we, where’er we go, 
Throughout the infinite. 


Kansas City, March 27th, 1882. 


SOME RECENT IMPROVEMENTS IN THE MECHANIC ARTS. 
BY F. B, BROCK, WASHINGTON, D. C. 


TELEPHONE MoutH-PigecE—This improved telephone is provided with the 
usual diaphragm. A magnet in the shape of a split ring is bolted to the casing, 
the ends of the split ring constituting the poles of the magnet. Upon one end 
of this magnet is wound a helix looped into the main telephone wire in the usual 
way. ‘The other pole carries an arm resting in contact with the diaphragm. It 
is asserted that the most delicate shades of articulate speech can be received and 
transmitted by this instrument. 

Nove BELt-TIGHTENER—In this improved device the tightening pulley is 
carried by a hinged frame. Pivoted to the frame, so as to lie about at right 
‘angles thereto, is a rack passing through a standard provided with a pinion en- 
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gaging the rack. A stop panel is provided for securing the proper adjustment of 
the tightening pulley. 


Process oF MANUFACTURING Gas—A late improved process for generating 
gas consists, first, in subjecting bituminous coal to the direct heat, by contact; 
secondly, evolving, by means of a mass of incandescent fuel, the gaseous vapor 
from the former, and at the same time decomposing steam by injecting it into the 
incandescent mass of coke or fuel, and conducting the resulting hot products, 
hydrogen and carbonic oxide, through the distilling mass of bituminous coal for 
taking up the heavy tarry vapors therefrom; thirdly, carbureting the mixed 
gases and vapor thus formed, while hot, in a separate chamber; and finally, 
combining the carbureted mixture into a fixed gas by bringing it into contact 
with a mass of highly heated refractory material in a separate chamber. 


CaBL_E RaILRoAD—This improvement is designed to be used on a railroad 
where the cars are propelled by a moving cable. It relates to a method of accel- 
erating or increasing the speed of the car or train, which consists in so combining 
one or more pairs of the wheels that support the car on the track with rolling 
sheaves that grasp the cable, so that the friction of the wheels upon the track 
shall serve as a driving agent to set in motion the rolling sheaves to increase the 
speed of the car. 


MACHINERY FOR REDUCING OrES—This improved apparatus combines a 
series of concentrically arranged troughs or vessels for receiving the material to 
be ground or crushed. They are provided with a series of traveling, grinding 
or crushing rollers or wheels arranged in the troughs. An elevated mechanism 
travels in one of the troughs and follows the rollers, by means of which the ma- 
terial is carried upward from said trough. A screen or sieve moves with the 
elevating mechanism and is arranged to receive the material therefrom. A chute 
or conveyer is located beneath the screen, and arranged to discharge the material 
from the inner into the outer adjacent trough. 


NoveL TELEPHONE—This invention provides, in combination with a dia- 
phragm, of a sound augmenter box having an opening at which the mouth or ear 
may be applied. It is provided with a number of resonant wires, under tension, 
secured within the box between the opening and diaphragm. Each wire is 
capable of independent adjustment, and a device is employed whereby all the 
wires may be adjusted at once. 


WatTcHMAN’s TimE DETECTOR—In this improvement a time-movement car- 
ries a drum or carrier having a strip of paper or other material surrounding or 
facing the same. The device is placed in a case, the body of which is provided 
with a lock, and the lid of which is provided with a hasp. A perforating or 
marking device for the paper, is arranged within the body of the case adjacent 
to the lock, and is adapted to be operated by said hasp in opening or closing the 
lid. 
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LUBRICATING STEAM CHEsTS OF ENGINES—In this device, by the opening of 
a valve, the steam enters and forces the lubricant out of the cup at side, down 
through a glass tube into the valve chamber, and delivers the lubricant at the 
back of the valve which regulates the supply of lubricant passing into the steam 
chest. 


COST AND MAINTENANCE OF THE STREETS IN PARIS. 


For cleaning streets, machine sweepers are employed drawn by a single 
horse, cleaning about 5,000 square meters an hour (1.46 square yards 1 meter). 

The cost of keeping in repair is quite different for the different avenues; for 
the Rue Lafayette it is 16.08 francs (about $2.09 per square yard). 

The asphalt roadways have a joint area of 225,120 square meters, to which 
should be added about 34,000 square meters for the walks through the Macadam- 
ized streets. The price of construction varies from twelve to fifteen francs per 
square meter ($1.56 to $1.95 per square yard). 

The repairing is done by contract for 1.10 francs per square meter per year 
for the roadways, and 1.70 francs for the walks. 

The mean cost of repairing roadways in Paris, which was 1.08 francs in 
1870, has been reduced to 0.82 francs. This reduction is due especially to a 
change in many places from Macadam to paved roadways. The mean cost of 
repairing pavement never exceeds 0.60 francs, while Macadam roadways cost 
1.80 francs per square meter. The latter should therefore be replaced, except 
where they serve as promenades and ornaments, as in the boulevards and 
avenues. ; 

The following estimates are extracted from a recent report to the Municipal 
Council of Paris by M. Watel. 

The number of vehicles which pass daily through some of the principal 
thoroughfares of the city have been ascertained to be as follows : 

Boulevard de Sebastopol. . ........ . 11,602 
Avenue des Champs Elysees. ...... . «11,734 
Me Gs. 6 5 ee ee ew oe 
RT be ee we Se Oe 4 TS 
Boulevard des Capucines . . . . . . 2. « « « 19,043 

The paved roadways have an aggregate total area of 5,458,000 square 
meters ; their maintenance requires the constant service of 431 men (cantonnters). 
The cost per square meter varies from 15.90 francs to 20.40 francs according to 
the gauge (.10 to .16 meter) ($2.07 to $2.65 per square yard). 

The cost on hand labor in keeping the pavements in order is 0.154 francs 
per square meter (about .2 of a cent per square yard). 

The Macadamized roadways cover an area which, although less than in 
1870, is still 1,900,000 square meters. The number of cantonniers required for 
their maintenance is 965. 
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The steam rollers employed weigh about thirty tons each. The rolling is 
generally completed in a single night.— Van Nostrana’s Magazine. 


BERLIN’S ELECTRIC RAILWAY. 


Our Berlin correspondent, describing the new electric railway there, already 
referred to in a telegram, says that the system, which has been in use in Berlin 
for more than a year, has not proved a financial success. It has also been found 
that there is some inconvenience attending the transmission of the electric current 
through rails. A horse, while crossing this line, striking it with his shoe, re- 
ceived a severe shock. It is impossible, moreover, to repair or remove the rails 
without the suspension of traffic over the entire route, since such removal inter- 
rupts the current. Herr Siemens, to meet these and other objections, devised 
his new system, which is far more practicable than the first. Over the entire 
line two cables are suspended parallel to and about twelve inches from each oth- 
er, on poles approximately sixteen feet above the ground. Along these cables a 
system of wheels passes, connecting with the tram car by another cable, which 
can be detached from the car at pleasure. The cables are charged with electric- 
ity, which is generated at a station about the middle of the route, and which is 
taken up by the apparatus as it runs over them. It then passes through the con- 
necting cable, down beneath the tram car over a system of drums which unites 
with the running gear. The apparatus passing along the suspended cables either 
precedes or follows the car. The speed of the vehicle is regulated by a crank, 
and a complete stop can be made as readily as if it be drawn by horses. On 
Saturday, during the trial, two cars wére run, first separately and afterward to- 
gether. In the first case two distinct connecting cables are necessary, while in 
the second one answers the same purpose, the electricity passing through the 
car couplings, the only difference being a diminution of velocity owing to the ad- 
ditional weight. ‘The length of the route run over on the trial trip is about three 
miles, a portion of the distance being up hill, an inclination of 1° to 28°. A car 
can be run up the grade at the rate of from fifteen to twenty miles an hour, while 
on a leoel it will make thirty miles to the hour. After having thoroughly tested 
the working of the railway, visitors were driven to the country to witness the 
operation of a car which Herr Siemens has invented. It also is propelled by 
electricity on the same principles as those described for the tram cars. It runs as 
smoothly as a common carriage, and is perfectly manageable. It is directed by 
the driver, who sits in front, by turning a wheel very similar to those used in 
steering ships, and is started or stopped by a simple pressure made upon a lever. 
This car is intended to run between towns whose populations are too small to make 
a railway profitable pecuniarily. ‘‘It appears to me,” adds our correspondent. 
‘‘calculated to meet this end when once the question of its economy over the 
running of stage coaches has been demonstrated.” —London Daily News. 
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THE PROPER DIMENSIONS FOR BRICK PIERS IN BUILDINGS. 


The committee of architects appointed by Kraft, Holmes & Co. to inves- 
tigate the fall of the building lately occupied by them, in St. Louis, have made 
their report. It is made on calculations based on standard authorities, and reads 
as follows: 

1. A floor, such as the floor of the building now under consideration, com- 
posed of 3x16-inch joists, nineteen feet long, and placed twelve inches from cen- 
tre, will carry 1,914 pounds per square foot as a breaking load; and if we take 
one-sixth of this as a safe load we will have 319 pounds per square foot as a safe 
load to place upon these floors. In order to be within the most reasonable 
bounds we will throw off the nineteen pounds and call the load 300 pounds per 
square foot, and base the following calculations on that amount: The joists be- 
ing nineteen feet long and the space between the posts being thirteen feet, as 
they are in this building, there will be supported by each post and the correspond- 
ing girder tgx13 equal to 247 square feet of floor surface, which, if loaded as per 
above calculations, will give a probable load of 247x300, equal to 74,100 pounds 
on each floor space throughout the building. 

2. The girders, which are made of two pieces of 5x16-inch white pine tim- 
ber and one piece of wrought iron 1{x16-inch, will carry 200 pounds, 860 pounds 
as a breaking load, and taking one-sixth of this, as above, we will have as a safe 
load 33,476 pounds. If this is compared with the load found above as the amount 
the joists were reasonably calculated to carry, which is 74,100 pounds, it will be 
seen that the girders were not proportioned to the same load as the joists, and 
would carry only about one-half as much. 

3. The load imposed on one of the 12x12 oak posts in the second story, 
which are roxr1 feet long, will be the same as on the girder multiplied by three, 
There are being that many floors above it, also the roof, the weight of which 
must be added to it, which gives 74, 100x3, equal 222,300 pounds, the roof-space, 
247X30, equals 7,410 pounds; these amounts added will give 229,710 pounds, 
which will be about 114 tons. The crushing load of an oak post of this size is 
432 tons, and taking one-sixth of this as the safe load we will have 72 tons. This 
will be seen by comparing it with the above load to be but little over one-half 
what the post might have imposed upon it. 

4. The iron posts having shown no defects, we omitted to compute their 
strength. 

5. The brick piers in the basement will have to carry the load of all the 
floors and roof added. This will be 74,100x5, equal to 370,500, to which add 
7,410, and will have 377,910 pounds, which is 18g tons. 

The dimension of the brick piers being one foot ten inches by two feet five 
inches, will give four and one-half square feet as the area of each pier. The 
average crushing load of first-class hard brick work laid in cement mortar is about 
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sixty tons per square foot, and again taking one-sixth asa factor of safety, we will 
have ten tons per square foot as the safe load, and if each pier has four and one- 
half square feet, it will give forty-five tons as the safe load to be imposed upon 
piers of this size. 

It will be seen from this that the load of 189 tons was four and one-quarter 
times as great as the pier was reasonably able to carry. It is therefore evident 
that the brick piers, being the weakest part of the structure, had to give way first, 
and they caused the disaster. 

While the above calculations are based upon brick piers of the very best 
quality of workmanship and materials, the piers in this building were not a fair 
average of work. 

The side walls of the building are of the regular thickness, and strong 
enough for all practical purposes. ‘The workmanship and material are of average 
quality. 

(Signed), CHARLES R. RAMSEY, 
THomas B. AMAN, 
F. W. RaAeEpDER. 


THE LAY TORPEDO. 


The most successful type of the moveable torpedo is found in the invention 
of Mr. John L. Lay, of Buffalo, New York, who has heretofore been mentioned 
as associated with Chief-Engineer Wood in the invention of the torpedo used by 
Cushing. As excellent as the Lay undoubtedly is, it still has the same defect as 
others, namely, want of sufficient speed; this, however, does not seem to be an 
insuperable obstacle, and with each successive construction a greater speed is 
obtained. The boat is always under the control of the operator, who can stop or 
start it, steer to either one side or the other or fire the charge whenever he pleas- 
es. All these things are of course extremely advantageous, and greatly enhance 
the value of the weapon. The motive power is carbonic acid gas. ‘This gas (as 
is well known) becomes liquified under a pressure of forty atmospheres, and in 
this state it is stored in a flask in the boat. | When the valve closing this flask is 
open, vaporization ensues, and the gas is taken to the engine, first passing an 
automatically acting reducing valve, so that the pressure will not be too great. 
As the liquid expands, great cold is produced, and trouble is experienced from 
its use as a motor; this, however, is not a serious difficulty, and remedy will 
doubtless be found. The explosive chamber, containing five hundred pounds of 
material, is at the bow, and is so constructed that on contact with a vessel it is 
disengaged from its resting-place, and drops several feet, the idea being that an 
explosion in that position will do more damage than at the water-line. In one 
compartment of the boat is a drum, from which is paid out the cable through 
which the electric current passes. A suitable arrangement of magnets opens a 
valve which allows gas to enter a cylinder, the piston in which causes the helm 
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to be put in the desired direction; and a similar arrangement causes the throttle 
of the engine to open or close. The explosion is caused on contact if it is desired, 
or it may always be kept under the operator’s control. Some of these boats have 
but one wire in the cable, over which the various functions are caused to operate, 
others have a multiple cable, with a wire for each thing required to be done. 
Over a mile and a half of wire is carried, so that the effective range becomes very 
much greater than that of any of its rivals. Mr. Lay is constantly at work intro- 
ducing improvements, all of which are protected by numerous patents. His sys- 
tem has been definitely adopted by Russia after a satisfactory trial of ten of the 
boats built for her. A factory has been established, and is proposed to use them 
very extensively in any future war.— Harper's Magazine for June. 


THE ORIGINAL HOME OF THE HORSE. 


There is no doubt that the original home of the horse is not Europe, but 
Central Asia; for since the horse in its natural state depends upon grass for its 
nourishment and fleetness for its weapon, it could not in the beginning have 
thriven and multiplied in the thick forest-grown territory of Europe. Much 
rather should its place of propagation be sought in those steppes where it still 
roams about in a wild state. Here, too, arose the first nations of riders of which 
we have historic knowledge, the Mongolians and the Turks, whose existence 
even at this day, is as it were, combined with that of the horse. From these 
regions the horse spread in all directions, especially into the steppes of Southern 
and Southeastern Russia and into Thrace, until it finally found entrance into the 
other parts of Europe, but not until after the immigration of the people. This 
assumption is, at least, strongly favored by the fact that the farther a district of 
Europe is from those Asiatic steppes, i. e., from the original home of the horse, 
the later does the tamed horse seem to have made its historic appearance in it. 
The supposition is further confirmed by the fact that horse-raising among almost 
every tribe appears as an art derived from neighboring tribes in the East or 
Northeast. Even in Homer the ox appears exclusively as the draught-animal in 
land operations at home and in the field, while the horse was used for purposes 
of war only. Its employment in military operations was determined by swiftness 
alone. That the value of the horse must originally have depended on its fleet- 
ness, can easily be inferred from the name which is repeated in all the branches 
of the Indo-European language, and signifies nearly ‘‘hastening,” ‘* quick.” 
The same fact is exemplified by the descriptions of the oldest poets, who, next 
to its courage, speak most of its swiftness. — Popular Sctence Monthly for June. 


A meteorological observatory has been built on the summit of the Pic du 
Midi in the French Pyrenees. Preparations are now being made for the next 
six months’ blockade by the snowstorms. 
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THE BACILLUS TUBERCULOSIS THE CAUSE OF TUBERCLE. 


The important investigation of Koch on the bacillus tuberculosis, are attract- 
ing considerable attention in professional and lay circles. 

Koch has examined for dac#/i the expectoration of people suffering from pul- 
monary phthisis, and has found them in great abundance. Such a sputum, 
when injected into the circulation of an animal, quickly produced tubercular 
disease. The expectoration, on the other hand, of non-phthisical individuals 
contained no éacé/i, and did not injure the health of an animal inoculated with it. 
Another point of considerable interest for the practitioner is, that the dacét do 
not lose their vitality when dried; for phthisical sputum which had been kept dry 
for two, four, or eight weeks, was as capable as ever of producing tubercle in ani- 
mals into which it had been injected. Koch’s observations are, therefore, of the 
greatest value; and with the precise knowledge of the contagium of tubercle which 
he has placed at our disposal, if fully confirmed, we will be warranted in believing 
that we are within measureable distance of preventing and arresting one of the 
most fatal maladies to which the human race is subject. 

Other éacil/i succumb to the toxic action of many of the antiseptics; the 
bacilli of tubercle will doubtless prove no exception. The main difficulty will lie 
with the impermeability of the non-vascular tubercular nodule, in which the dacilii 
are embedded, to the antiseptics. With a sufficiently volatic and diffusive anti- 
septic this difficulty may be overcome, and tubercle be placed among the more 


curable diseases. 


EDITORIAL NOTES. 


THE Seventh Anniversary Meeting of the | history. 4. It still persists in the most ad- 
Kansas City Academy of Science was held | vanced forms of thought in the most advanc- 
at the First Baptist Church on the evening | ed civilizations, making the necessity for the 
of the 30th ult, The Annual Address by Rev. | continuance of the struggle as great as ever, 
Alexander Proctor was listened to by a large | 5. Specific instances of its presence in the 
and attentive audience. The principal points | best forms of our scientific and religious 
made were as follows: | thought. 6, The study and practical culti- 

1, The two great problems presented al- | vation of the natural sciences the only means 
ways and everywhere to the human mind for | of its removal. 
solution, viz: Nature and the Life of Man, After the address, which will probably be 
or Matter and Spirit. 2. The reason why | published in full next month, a business 
these problems have been so hard how tosolve | meeting was held at which the Annual Re- 
lies in the universal presence of superstition. | ports of the various officers were made and 
3. This rendered necessary some allusion | the following officers elected for the ensuing 
to its history showing what forms these prob- | year: Hon. R, T. VanHorn, President; W. 
lems have cpened from time to time in its | H. Miller, Vice-President; J. D. Parker, Re- 
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cording Secretary; Theo. S. Case, Corre- 
sponding Secretary; Dr, S. D. Bowker, Treas- 
urer; S. J. Hare, Librarian and Curator; Dr. 
T. J. Eaton, Member of the Executive Com- 
mittee. A very considerable increase in the 
library and museum was reported and the 
prospect for rapid advancement in the future 
is very good. 


Mr, J. R. MEAD, of Wichita, Kan., writes 
as follows: ‘‘I value the Review highly, 
read it carefully, and wish it long life. The 
articles relating to the early explorations of 
the Missouri Valley, its various tribes, and 
the discoveries of remains of extinct people, 
are very interesting to me.” 


ProF, ALEXANDER WINCHELL, of the Uni- 
versity of Michigan, says of the REVIEW: 
‘*IT was unexpectedly gratified to find it 
filled with matter of so substantial char- 
acter. * * The REVIEW and your 
Academy of Science have my sympathy, and 


both deserve the encouragement and support | 


of the population amongst whom they exist. 
. * Mr. Wortman’s article on 


the Origin and Development of the Existing 
Horses, is one of high scientific merit, and 
might well have been written by Professor 


Cope himself. It isa resumé which might 
advantageously receive the attention of the 
professionally scientific and implies an ad- 
vanced intelligence of the readers of the 


REVIEW.”’ 


WE call especial attention to all western 
readers of the REVIEW to the article upon 
“Tornado Studies for 1882” on page 76. 
It has been carefully prepared by Mr. Fin- 
ley, of the U. S. Signal Corps, in the hope 
and belief that the resulting replies when 
thoroughly arranged and digested, will en- 
able him to understand the laws governing 
such storms and to formulate rules by the 
observance of which some of the most serious 
effects may be avoided. It is a matter of 
vital importance to us all, and no one should 
fail to aid him in every possible way. 


THE annual meeting of the Kansas Phar- 
maceutil Association will be held at Topeka, 
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June 7th, 1882, at 2 p.m. The programme 
will be the reading of answers to queries, 
and papers on Pharmacy and its branches, 
the election of officers for the ensuing year, 
framing a law to regulate the practice of 
Pharmacy, and such action as may be deem- 
ed necessary for the protection of the drug 
trade under the prohibitory law. 


Drs. HEATH & FETTERMAN recently put 
on exhibition at Wyandotte, Kansas, for the 
benefit of a benevolent association, a large 
portion of their South American curiosities, 
consisting of minerals, fossils, Indian cloth- 
ing, arms, etc., insects, birds and fishes, 
numbering nearly two hundred rare speci- 
mens. It was a rare treat to appreciative 
visitors, 


Tue Thirty-First Annual Meeting of the 
American Association for the Advancement 
of Science will be held at Montreal, Canada, 
commencing at 10 o’clock A. M., on Wed- 
nesday the 23rd day of August, 1882; under 
the presidency of J. W. Dawson, LL, D., F. 
R. S., principal of McGill University, Mont- 
real. Special invitations have been sent by 
the Local Committee to distinguished scien- 
tists abroad and it is believed that several 
will be present. The headquarters of the 
Association will be at McGill University, 
where members will register as soon as possi- 
ble after arrival. The hotel headquarters 
will be at the Windsor. The offices of the 
Local Committee and of the permanent Sec- 
retary will be at the University. The Gen- 
eral Sessions and the meetings of the Sections 
and Committees will all be held in the Uni- 
versity buildings. The particular rooms will 
be designated on the programme for Wed- 
nesday. Members expecting to attend the 
meeting are particularly requested to notify 
the Local Secretaries, S.C. Stevenson and 
Frank W. Hicks, the earliest moment possi- 
ble. The address of the Permanent Secre- 
tary, Prof. F. W. Putnam, will be Salem, 
Mass,, until August 17th; after that time 
and until the meeting has adjourned, his ad- 
dress will be Windsor Hotel, Montreal, Can- 
ada. 
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THe Tenth Commencement Exercises of 
the University of Kansas, to be held at 
Lawrence, June 2d to 7th, will be as follows: 
May 29th to June Ist (inclusive), Annual 
Examinations, June 2d, 8 p. m., Anniver- 
sary Exercises of the Oread Literary Society. 
June 3d, 8 p. m., Anniversary Exercises of 
the Normal Literary Society. June 4th, 8 
p- m., Baccalaureate Address by Rev. F. T. 
Ingalls, of Atchison, Kansas. June 5th, 
9:30 a. m., Prize Declamations; 8 p. m., 
Anniversary Exercises of the Orophilian Lit- 
erary Society. June 6th, 10 a. m., Class 
Day Exercises; 8 p. m., Annual Address 
before the United Literary Societies, by 
Prof. John C. Ridpath, A. M., LL.D., of 
Greencastle, Ind. June 7th, 9:30 a. m., 
Exercises of the Graduating Classes of the 
Law, Normal and Collegiate Departments ; 
Master’s Oration; and Distribution of Di- 
plomas, with short addresses to Graduates 
from Hon. D. J. Brewer, of Leavenworth, 
Kas., Prof. P. J. Williams, D. D., and Chan- 
cellor James Marvin, Reduced rates on the 
railroads and at the hotels have been secured 
for visitors. 


THE 13th Annual Commencement exercises 
of the Kansas State Agricultural College 
will be held at Manhattan, from June 4th to 
7th, 1882, Order of exercises : 

Sunday, June 4th, 8 p. m., Baccalaureate 
Sermon, by the President. Monday, June 
5th, 7:30 p. m., Undergraduates’ Exhibition. 
Tuesday, June 6th, 8 p. m., Annual Address, 
‘© Work and Wages,” by Rev, E. B. Fair- 
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field, LL.D., Chancellor of Nebraska Uni- 
versity. Commencement Day, Wednesday, 
June 7th, to a. m., Exercises of the Gradua-. 
ting Class and Master’s Oration. Afternoon 
and evening, Alumni Reunion. The annual 
examinations will be held on June 5th and 
6th, in the several class rooms and shops 
from 7:40 a. m. to 12:20 p. m, of each day. 


WE will pay 25 cents each for copies of 
No. 10, Vol. 3, Feb., 1880, of the REVIEW. 


AMERICAN geologists favorable to the 
formation of a strictly geological society in 
America are requested to communicate with 
any member of the committee appointed by 
the American Association for the Advance- 
ment of Science, in order that a proper re- 
port may be made at the Montreal meeting. 
The committee is composed as follows: 
Profs. N. H. Winchell, Minneapolis, Minn.; 
John R. Proctor, Frankfort, Ky.; H. S. 
Williams, Utica, N. Y.; John Collett, Indi- 
anapolis, Ind.; G. C. Swallow, Columbia, 
Mo.; W. J. Davis, Louisville, Ky.; S. A. 
Miller, Cincinnati, Ohio. 


THE Boston Journal of Commerce, which is 
one of the very best papers for manufact- 
urers, artisans and tradesmen in this coun- 
try, has recently adopted the quarto shape 
and now presents ten large pages of solid 
reading matter and six pages of advertise- 
ments. It is fully illustrated, ably edited 
and has a circulation of over 10,000 copies 
weekly. Price $3.00 per annum. 





REDHEFFER’S 
House Furnishing Store 


A NEW DEPARTURE FOR 1881-82. 





The most Economical HARD COAL STOVES, _ 
The most Improved SOFT COAL BASE BURNERS, 
The simplest & most perfect Grates & Open STOVES, 
The handsomest and best TOILET WARE, 

.The most modern summer OIL STOVES, 

The most complete GASOLINE STOVES, 

The most satisfactory COOKING STOVES, 

The only perfect-working HOTEL RANGES. 

The finest quality of TABLE CUTLERY, 

The genuine Rogers’ triple-plated SILVER GOODS. 
The latest patents in WIRE BIRD CAGES 
Everything you want in GRANITE WARE, 
Everything you need in JAPANNED WARE, 
Everything there is made in TIN WARE. 
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I also carry a full supply of 


TINNERS STOCK AND TRIMMINGS. 


Which I offer at St. Louis and Chicago prices. Particular attention paid to 


GALVANIZED IRON CORNICES, ROOFING, SPOUTING 


AIND GUTTER 
I have in my employ FIFTY of the most skilled ih aly in the West, which 
enables me to fill your orders with promptness and dispatch. Call at the original 


RED FRONT STOVE STORE 


518 Main Street, 
JAS. xREDHEFEER. 


Wholesale Store No. 000 Delaware St. 








EVERY LADY 


oe DING to us for goods by letter is assured of the most 
faithful care for her wishes and interests. Many ladies do 
not know how ready we are to send them samples of goods and: 


to answer questions about goods. We aim to extend our trade 


over the whole country, and such inquiries are the chief means. 


by which we can become known. 


We sell everything usually found in a large Dry Goods. 


House, and a great deal besides. 


We sell nearly everything on condition that it may be re- 


turned if it does not suit. 


Send for our large Illustrated Catalogue, which will inform: 
you what kind of goods we keep, how some of them look and. 


the prices at which we sell them. 


You take no risk in sending to us for anything. 


GTM 


712, 714 and 716 MAIN STREET, 
KANSAS CITY, - - - MISSOURI. 





